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drive from flywheel to geared pump head. Cool- 
ing by heat exchanger saves fan power. 
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Cut Operating Costs with All-New Case 
Job-Matched Tractors and Engine Equipment 


».. the controlled way to water 
crops for higher yields 
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Case A 125 air-cooled engine 


a be .* has axial-flow air-box and vari- 
re able-speed fan for correct cool- 
~~ ing of all cylinders at speed used. 
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Irrigation pays best when you have engine and 
pump matched to each other .. . and both matched 
to your own land and water. Your Case dealer can 
figure and furnish the most economical outfit for 
your own special conditions. In pumping units .. . 
as in tractors ... the extra strength and endurance 
built into Case engines assure you of long periods 


of performance with very low upkeep. Similar 
strength in Case implements saves expense for re- 
pairs, and their ease of mounting and adjustment 
saves hours that mean dollars. Shown here are just 
a few of more than 200 implements your Case deal- 
er can supply. See him now about machines to make 


you money. 


Case 345 vegetable cultivator fits 
wide or narrow rows. Front gangs 
can use spring suspension or pres- 
sure for mellow or hard soils. 


Case 400 gas tractor and 622 subsoil- 
er on Eagle-Hitch, with extra point 
and 20-inch furrowing sweeps mak- 
ing water furrows. Also pull-type. 


Case 4-row 474-E planter has built-in 
flexibility for even depth and covering 
on uneven ground. Short, straight 
drop gives good spacing in the row. 


OR OE Be cee ee Se a see Se Sr bw AG 
Send for Job-Matched Power Facts 


Check here or write in margin any machines that interest 
you. Address J. I. Case Co., Dept. B-187, Racine, Wis. 
! © Irrigation Engines 0 622 Subsoiler 
© 3-plow 300 Tractors 0 474-E Planter 
© 4-plow 400 Tractors © 345 Cultivator 


Case Crop-Way Purchase Plan puts money-saving machines to 
work on your farm with trade-in or down payment. Later pay- 
ments will be arranged at times when you have money coming in. 


J.I.G 


You make farming a more profitable business when you ! 
choose and use full-line Case tractors, balers, combines, i Lio 


and other machines. ONS (NE TRE ET A YS a 
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old-fashioned 
Milk Claw 
is dying 


That’s why you don’t find milk claws on the latest 
models of bucket milkers anymore. 


If the milk claw has been rejected on the most 
modern of bucket milkers that may cost $400, how 
can it possibly be a good investment on a pipe line 
milker that may cost you $2,000? 


Just because a milk claw is on a high-priced pipe line 
doesn’t mean that it will milk cows any better than it did 
on a bucket... and on a bucket it could not keep its job. 


When you install a Surge Pipe Line Milker you know 
that you are getting Genuine Surge TUG & PULL cow 
milking that is driving the old-fashioned claw off the 
buckets. You have a modern milking machine. 


Copyright 1957, Babson Bros. Co. 
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Crowding 5000... 


Membership in ASAE reached an all-time high on 
December 31, 1956. On that date 4827 members were on 
record and a total of 274 applications were being processed. 

The next day 115 members were dropped from the rolls 
for non-payment of dues and an additional 75 have sub- 
mitted resignations. Total membership on January 31 was 
4681 with 265 applications being processed. 

ASAE's record of membership losses is quite favorable 
as most professional engineering societies experience a five 
to ten percent loss each year. The resignations and drops 
this year compare favorably with ASAE’s own record for 
previous years. Transfer to other professions, retirement, 
and decreased interest in professional objectives are the 
principal reasons given for dropping membership. 

ASAE resignations are concentrated around the first of 
the year because invoices are mailed at that time; therefore, 
it is the most logical time for members to review their status. 
Very few resignations are submitted after April 1. 

The high membership renewal record of ASAE mem- 
bers is indicative of their enthusiasm and professional 
interest. Most members are keenly aware of their obligation 
to work toward the continual improvement of the profes- 
sion they represent, the personal value of keeping abreast of 
agricultural engineering developments and discoveries, and 
the need for a medium through which agricultural engineers 
may work cooperatively toward the solution of common 
problems and the development of technically sound stand- 
ards and recommendations. The result of this coordinated 
approach to common agricultural problems by engineers of 
diverse interests provides a story of engineering success and 
progress on American farms that is second to none of the 
moze publicized industrial and scientific developments. This 
tremendous story of progress will be recognized by various 
speakers during the Society's Golden Anniversary Meeting 
this June. 

Meantime, ASAE members may feel justifiably proud 
of the stability of their membership and regard it as a firm 
foundation from which the Society may expand in achieve- 
ments, professional prominence, numbers, and engineering 
service to agriculture. 

During the 49th Annual Meeting held at Roanoke in 
June, 1956, President Roy Bainer introduced a slogan, “50 
hundred members in our 50th year.” 

A report on the present membership status indicates that 
the goal of 5000 shall be reached during 1957 and there is 
a possibility that President Bainer can see his prediction 
come true before his term of office expires. 


MEMBERSHIP STATUS 
“50 Hundred Members in Our 50th Year” 


This slogan was originated by ASAE President 
Roy Bainer during the 49th Annual Meeting in June. 
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Drops, Janvary1,1957. . . . . . WS 
Resignations, January 1, 1957 a 75 
January 31,1957 . . . ; + -« Se 
Applications being processed Ss %i>42) ee 


Usually complete processing requires about two months 
after application has been received by ASAE Headquarters 
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BCA BALL BEARING 


Cut Assembly Time 
and Costs 


.-- Specifically designed for 
farm implement applications 


Time-consuming installation problems are eliminated 
and costs come down when BCA pre-lubricated package 
units are used for ball bearing applications. 


These BCA units combine the bearing, its housing, and an 
effective seal in a single rugged unit capable of han- 
dling the loads, speeds and operating conditions en- 
countered in farm operations. The units are lubricated 
for life and are available for a wide range of applica- 
tions in idler pulley assemblies...cam followers... 
plunger rollers...hay rake bearings... grain drills 
...and numerous others. 


BCA package units are available as standard products 
and BCA engineers will work with you if your need is 
for special designs. Count on BCA package units to 
help improve your product performance and hold 
down your costs. 
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Pioneers of pre-lubricated package unit ball bearings for agriculture > 
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BEARINGS 


COMPLETE UNE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
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(1) TRUE or (1) FALSE ECONOMY in Farm Implement Bearings? 


Meeting a cost-line by “saving” too much in such vital spots 
as bearings runs the risk of customer kickbacks. On the 
other hand, no engineer wants to specify bearings with 
eee three lives where one will do adequately. 


There’s truly balanced economy in Rollway’s low-cost, quickly 


assembled steel-cage bearings. They are designed and built for ore eel cage, metric § 


farm service, farm maintenance and storage. They are priced in 
line with your cost requirements. The economies of automatic 
machinery and mass production permit finer engineering, mate- 
rials and workmanship. 


This is especially true of Tru-Rol, a bearing engineered for 
heavy-duty tractor applications . . . above-average efficiency at no 
extra cost... and free rolling qualities approaching that of bronze- 
separator types. 


Let our engineers tell you about Rollway steel-cage roller 0 Chie hdiiiers eit aiilly woth with 


bearings that will last as long as the implement or tractor. you on your bearing problems. Con- 
ROLLWAY BEARING Co., INC., Syracuse, N. Y. fidential consultation. No charge—no 
obligation. 


SALES OFFICES: Syracuse + Boston « Chicago « Detroit « Toronto « Pittsburgh « Cleveland + Milwaukee « Seattle « Houston « Philadelphia « Los Angeles « San Francisco 
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Better Things for Better Living 
++» through Caemistry 
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LATEST PROPERTY AND APPLICATION DATA ON 
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Durable parts of DuPont ZYTEL nylon resin 
improve performance ...reduce costs 


Gears, bearings, cams and other farm 
machinery components made of 
Du Pont ZyYTEL nylon resin can repre- 
sent a considerable savings in cost. En- 
tire assemblies have been replaced by a 
single molded part of ZYTEL. Substan- 
tial savings are often achieved by injec- 
tion-molding parts of ZYTEL nylon resin 
in full-scale production. Intricate, pre- 
cise shapes are possible, which often 
require no finishing operations. 

The properties of Du Pont ZyTEL are 
increasing the efficiency of many ma- 
chine parts. ZYTEL is strong and elastic, 
allowing the energy of impact loads to 
be absorbed by displacement. Little or 
no lubrication is needed for parts made 
of ZyTeEL. Large, high-strength parts 
can be molded in one piece. ZYTEL re- 
tains its strength in thin sections, too, 
and is rated for operation up to 250°F. 
Gears and sleeve bearings of ZYTEL 
have outworn metal components in 
tests for abrasion resistance. The chem- 


LEAK-PROOF CHECK VALVE for the 
hydraulic lift on tractors shown 
above is made of Du Pont ZYTEL 
nylon resin. Because of its resili- 
ency, ZYTEL provides a tight seal, 
even when there are slight imper- 
fections in the mating surfaces. It 
is wear-resistant...does not become 
worn or grooved after repeated con- 
tact with the seat. This nylon part 
is molded in one piece and needs 
no costly machining. Du Pont 
ZyYTEL is particularly well suited for 
making parts such as these which 
are subject to impact. 
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Large drive gear resists the wearing action of 
the cam follower moving in its 8-shaped 
groove. Used in textile machinery, gear is eco- 


nomically molded as a strong, integral unit... 
needs no lubrication. Gears of ZYTEL can often 
be molded directly on shafts. 


ical resistance of ZYTEL permits direct 
contact with a wide variety of chemi- 
cals. ZYTEL is available in colors and 
in highly weather-resistant forms. 
Don’t overlook the capabilities of 
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Sturdy gears of ZYTEL nylon resin operate 
quietly and efficiently... damp mechanical vi- 
bration. Injection-molded or machined from 
extruded bar stock, gears are durable. 
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DuPont ZyTEL for improving the de- 
sign of agricultural machines. You can 
obtain more information about ZYTEL 
nylon resin by clipping and mailing the 
coupon. 


Bearings and bushings of DuPont ZYTEL fea- 
ture long-wearing surfaces, excellent impact 
strength. Bearings need little or no lubrication, 
are resistant to oils, gasoline, grease. 


E. |. du Pont de Nemours & Co. (Inc.), Polychemicals Dept. 
Room 12, Du Pont Building, Wilmington 98, Delaware 


Please send me more information on Du Pont ZYTEL nylon resin. 
| am interested in evaluating this material for 
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on DuPont ZYTEL 


° Type of Business. 
nylon resin, a 


I 
SEND i 
FOR INFOR- 
MATION i 
Mail this coupon for fe 
additional property i pep 
and application data j re 
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IN CANADA: Du Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec. 
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ONE OF A SERIES... 


What makes 
Hyatts run 


smoother 


and longer? 


CARBURIZED 
INNER RACES 


From a fatigue life standpoint, the inner 
race is the critical member of a roller 
bearing, because the smaller area of contact 
between rollers and inner race concentrates 
the loads upon it. That’s why HYATT 

goes to the added expense of carburizing 
every inner race—to assure you the 
performance and fitting advantages 
détailed at the right. 


You will find full selection and application 
data in HYATT Catalog 150, or call 

your nearest HYATT Sales Engineer. 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 

Sales offices at Harrison, Pittsburgh, 
Detroit, Chicago and Oakland, Cal. 


as 


. Ws 


64 For more facts circle No. 36 on reply card 


HEAVIER INTERFERENCE FITS 


Resistance to relative movement between inner race and shaft is vital to 
good performance. So HYATT makes practically all inner races of carburizing 
type nickel alloys instead of through-hardened steel. After carburizing and 
heat-treating, the outer surface has the hard wear resistance so necessary 
for an efficient bearing. The low-carbon core remains tough and ductile to 
permit much heavier interference fits than are otherwise possible. 


TOUGHER FLANGES, 
GREATER LOAD CAPACITY 


Carburizing also enables HYATT to obtain substantially tougher inner race 
flanges. Tests show the shoulders will withstand considerably greater 
impact loads (Figure 1). The carburizing process has also been found to 
increase the load-carrying capacity of the race by building up compressive 
hoop stresses in its external fibres during quenching. 


SIMPLER, LOWER-COST MOUNTING 


Another advantage of HYATT’S heavier interference fits is the elimination 
of all auxiliary holding devices. When the carburized inner race is either 
pressed or shrunk on the shaft according to HYATT fitting recommendations, 
it becomes practically an integral part of the shaft itself. This permits 
mountings of the simplest type and lowest overall cost. 


NON-SEPARABLE TYPE 


SEPARABLE 
OUTER RACE 


SEPARABLE INNER RACE 


Te My-ROLL BEARINGS 


FOR MODERN INDUSTRY 
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nylon resin, : "IN CANADA; Du Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec. 


Report to Readers .. . 


SELF-FEEDER SILO APPEARS All who have known firsthand the onerous 
TO HAVE "ARRIVED" and hazardovs job of daily removing silage 

by main strength and awkwardness from vertical 
Silos, will warmly applaud what agricultural engineers at the New Jersey 
Agricultural Experiment Station have done to mechanize this farm "chore" 
job. After seven years of research they are reporting development of 
a self-feeder base, actually the key to solution of the self-feeding 
problem, that successfully controls the downward movement of silage 
within the silo. Mark Singley gives us the engineering story on it in 
this issue . . . Considered in the light of its practical and commer- 
cial significance to farmers, feeders, and machinery and silo manufac- 
turers, this is an exciting achievement. Certainly it greatly enhances 
the advantages of the vertical silo — over the horizontal type — in 
facilitating the preservation of silage and the operations of storing 
and feeding. It is likely also to make the vertical silo an even more 
attractive item of farm equipment in the future. 


STANDARDIZATION Industry-wide standardization of parts, dimensions, 
ON THE MOVE capacities, etc. — all conducive to functional improve- 
ment — of farm implements and machines is now firmly 
established. Approved items in this category now constitute the major 
portion of the standards and recommendations section of our sister publi- 
cation, AGRICULTURAL ENGINEERS YEARBOOK . .. Standardization activity 
in the farm equipment industry has advanced more slowly than in some 
other industries, due chiefly to natural obstacles that had to be sur- 
mounted by gradual, painstaking effort. But once industry engineers were 
given the green light, they put their collective hand to the plow and 
the record of results achieved is greatly to their credit ... Benefits 
possible from well-devised standards are many. By and large, maximum 
benefits to both industry and users are likely to result from putting 
major emphasis on user requirements in developing any new standard. 


SPONSORSHIP OF The American Society of Agricultural Engineers has 
STANDARDS welcomed the opportunity of serving both the farming 

and the farm equipment industries as a sponsor of stand- 
ards of benefit to both. Its membership constituted of engineers both 
in manufacturing organizations and in public-service agencies (largely 
state colleges and USDA), the ASAE is in a natural position to promulgate 
standards and recommendations that are generally acceptable. The Society 
will continue to encourage all reasonable expansion of this worth-while 
activity. 


BETTER BLOWERS NEEDED Floyd Duffee, Orrin Berge and other agricultural 
FOR CHOPPED HAY engineers at the University of Wisconsin say 
better blowers are needed for lifting chopped 
hay into barns. Aimed at improving design they have built a large- 
diameter blower that requires less power and is capable of handling 
chopped hay for mow drying about twice as fast as present models. But 
this isn't the last word, they say. .. . They want the chopped material 
moving at higher speed as it reaches the fan, so as not to pile up. 
They would like a kind of small-sized beater to loosen or fluff the 
chopped hay as it enters the blower, and revolving twice as fast as 
the feeding table is moving to prevent blocking the blower .. . The 
Wisconsin engineers also want to see more improvement in the shape of 
fan blades and in the outlet of the fan. 
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SHOCK LOAD TEST FOR V-BEITS Just out of our mailbag is the announce- 
DUPLICATES FIELD TESTING ment that a new shock-loading test for V- 

belts, said to practically duplicate actual 
field testing, has been developed in the laboratory of a manufacturer 
who specializes in agricultural V-belts. This accelerated testing pro- 
cedure promises to be of great help in developing special V-belts for 
combines and other “Leavy farm equipment. This should be of special sig- 
nificance to engineers who develop and design such equipment. 


WATERING DOWN THE Good organization and fast, efficient motorized fire- 
FARM FIRE HAZARD fighting equipment can be highly effective in com- 
bating the horrible and costly menace of farm and 
other rural fires — IF the water supply at the scene of fire is adequate, 
which all too often is not the case ... But now the Portland Cement 
Association comes up with an idea, not particularly new, for building 
large underground fire cisterns (of concrete, of course) for storing 
water for emergencies. With the handicap of lack of water removed, 
modern motorized equipment can function more nearly at maximum effec- 
tiveness . .. NFPA says fire strikes some farm every 15 minutes. 
Agricultural engineers in extension and other public-service agencies 
are in position to help reduce the farm fire hazard, by encouraging 
provision for convenient and adequate supplies of water, as one important 
means to that end. The ultimate objective, of course, is to prevent loss 
of human lives and many millions of dollars worth of property. 


EARTHMOVING EQUIPMENT Several industry developments lately have 
TAKES THE SPOTLIGHT served to focus more attention than usual on 
the earthmoving equipment business and the 
extent to which a number of the larger farm equipment manufacturers are 
getting their feet in the door of this rapidly expanding market. In 
fact, our mail has just brought an announcement that one of the original 
pioneers in the business, who sold his interest in it four years ago, 
will re-enter it again next year... The farm equipment industry has 
Strong roots in the soil, and for many companies entry into the earth- 
moving equipment market constitutes a natural and logical development. 
In fact, as is well known, a few of them are already years ahead in 
pioneering this business ... Another thing, as the gigantic federal 
highway building program gets in motion, along with current demand for 
larger and ever larger capacity earthmoving machines, and more and more 
of them, it is not unlikely that some companies will find this business 
exceeding that of their regular farm equipment lines. 


HOW MAKE THE MOST OF This issue of AGRICULTURAL ENGINEERING will 
ENGINEERS WEEK reach readers close on the heels of Engineers' 

Week, February 17-23, and a natural question 
arises as to how engineers can best use these seven days to better ac- 
quaint the public on the role of engineers and engineering in the gen- 
eral economy. Obviously not a great deal can be accomplished in a 
single week; it's a year-round job. Apparently with this thought in 
mind, the editor of "General Electric Review" has significantly titled 
an editorial on Engineers' Week (January, 1957, issue) "Why Not Every 
Week?" . . . Agricultural engineers might well choose Engineers' Week 
as an appropriate time to really get behind a much needed activity, 
namely, to kindle interest among this year's crop of high school grad- 
uates, particularly in rural areas, in what a professional career in 
agricultural engineering has to offer. The Secretary of ASAE will wel- 
come the opportunity of supplementing the efforts of any individual or 
group with appropriate subject-matter materials. 
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This 
-_ 4 accordion 


: “SS design 


Micronic® element gives you 


| 10 times more filtration area 
| for full engine protection 


Pull out Purolator’s accordion design and you'll see how 
Purolator packs 10 times more filtration area into its 


do the same job for you. Write for our new 32-page 


“Filtration Manual for Product Designers”—and please 
element than most filters. You'll find it provides maxi- enclose 25¢ to cover postage and handling. Address 
mum filtering area in minimum space, assuring full engine Dept. A4-117. 
protection as no other filter can. 


Controlled porosity of Purolator’s Micronic® element . ; as : 
filters out particles as small as .000039 of an inch, yet Filtration For Every Known Fluid 
a never removes costly additives in heavy-duty or deter- 
7 = gent oils and never channels. The Micronic® element, PU 2 O LA r © ee 
made of plastic-impregnated cellulose, isn’t affected by 
engine temperature, crankcase dilution, or water. PRODUCTS, INC. 
Engine manufacturers have proved time and time 


Rahway, New Jersey and Toronto, Ontario, Canada 
again that these wear-reducing features make an engine 
perform better and last longer. Find out how they can 


PUROLATOR PRODUCTS INC., Rahway, N. J., and Toronto, Ontario, Canada 
1957 * FEBRUARY * AGRICULTURAL ENGINEERING 


For more facts circle No. 42 on reply card 67 


ee en ee 


< 


ys 


’ | a | 
. 
\ ee & , eA a 4 
, 32 vo C™ -_ | 
| si acetate Oy a ‘ a 
ter 4 ¥ ~~ . iil “% 
ma eit bn a or oY 
ka —. =z 
\ vr. $ an “ 
f \ a PY 4 — 
‘ f os : mated . a - es A . 
| ——  ccmemeetieenemmm, me L 
‘ ; ; 4 $ és ay Lee OCR, oeenemteete —— 
¥ ouaaeiaal : se eelintle oii fcc vileam en i 
oononen Gili ctiee 
Coll Ps tac <=—_. sean 
: ™ PP ce a , - —} CT, — — j ‘suits emacs 
7 . nl ees tama 
ay a — | ,, ‘ aN “ > Ba “A > A muninieie 
‘ie op i ar witless 
 MiGiare’ . i ee _ | 
Pt - - ag ~~ i ———— oe i cae =~ 
: ik =e ee ). , 
a Pe _ it me yo was > i ere = 
4s a be. i me 
Ree _* 

w\ . 
re | 
a 
‘7 
7 : 


Dayton BSI* V-Belts provide dependable power 
under severe two way flexing 


Already saving time and reducing manpower needs for 
hundreds of farmers all over the country, the new Owatonna 
Self-propelled Windrower, first of its kind on the market, 
is powered by Dayton V-Belts. 

Making a single operation of the old mowing and side 
rake method, the new center delivery Owatonna implement 
is saving farmers up to 60% in time. Chief reason is the 
elimination of the back swath on the first two rounds. 
Cutting wastes are eliminated, too, because new fields can 
be opened without knocking down any of the hay or grain. 

One hurdle confronting O.M.C. engineers during de- 
velopmental stages was the method of keeping proper 
tension on the V-Belt drive for all positions of the reel. 

The simplest solution was an idler, but they felt this 
would not give satisfactory V-Belt service life. Backbends 
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approaching 180° were required, and no ordinary V-Belt 
will hold up under that kind of punishment. 
The Dayton V-Belt Engineer, when asked for a recom- 


mendation, suggested use of Dayton BSI V-Belts which are | 


specifically designed to give two way flexibility over long 
periods of time. 

Owatonna Engineers testing Dayton BSI V-Belts were 
more than satisfied with performance. The V-Belts were 
approved and installed on all Owatonna Self-propelled 
Windrowers. In the field they have exceeded expectations 
for trouble-free service. 

For help on your power transmission requirements con- 
sult the Dayton Agricultural Engineer. Write The Dayton 
Rubber Company, Agricultural O.E.M. Division. 400 West 
Madison, Chicago, Illinois. 
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cuts windrowing time up to 60% 


Speeds of 2-8 mph permit 
the new Self-propelled 
Owatonna Windrower to 
adjust to all crop and field 
conditions. Two planetary 
transmissions with individ- 
ual wheel drives give 
greater maneuverability. 
Center delivery allows cut- 
ting close to fences and 
around wet or green areas, 
produces fluffy windrows 
every time. 


vW 


Steady, dependable power transmission to the reel at any height is provided 
by Dayton BSI V-Belts. Idler properly adjusts belt tension. Note the extreme 
backbend. Even under bends approaching 180° around small diameter 
idlers Dayton BSI V-Belts give exceptional service. 


Dayton BSI V-Belt is specifi- > 
cally designed to give two way 
flexibility. Extra pliable com- 
pounds on both sides of the 
strength section and highly re- 
silient fabric covers assure long 
life under the most difficult 
service conditions. 


© D. R. 1957 *Back Side Idler 


Dayton hwbbex 


First in Agricultural V-Belts 
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Agricultural Sales Engineers in Atlanta, Chicago, Cleveland, 
Dayton, Moline, New York, San Francisco and St. Louis. 
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Two special Armco Stainless 
Steels simplify production... 
improve farm equipment parts 


Are vital parts in your products . . . pump 
shafts, springs, flow meters, fasteners, car- 
buretor components or bushings, . . . failing 
prematurely from corrosion or fatigue? Armco 
17-4 PH and 17-7 PH, two precipitation hard- 
ening stainless steels, can give these parts 
excellent corrosion resistance, fatigue 
strength, and tensile strength. In addition, 
these special stainless steels offer fabricating 
advantages over other materials. 

Here are some typical examples of how 
Armco precipitation hardening grades in- 
crease efficiency, prolong service life, and 
simplify fabrication of vital machinery parts. 


High fatigue strength 


Under accelerated fatigue tests, this pump shaft made of 
Armco 17-4 PH (above) lasted 30 hours. The next best metal in 
the identical test was a non-ferrous alloy. It lasted nine hours. 
Shafts of 4140 alloy steel and Type 440 C stainless steel lasted 
less than one hour. 

Like all Armco 17-4 PH parts, this shaft was finish-machined 
in the annealed condition, then fully hardened with a low 
temperature heat treatment (875 F for one hour). No allowance 
for distortion or scaling during heat treatment is necessary. 
Armco 17-4 PH can also be forged or cast. 


r 

| ARMCO STEEL CORPORATION | 

; 2576 Curtis Street, Middletown, Ohio 

| Send me complete information on 17-4 PH [J 17-7 PH_ 1 | 

| We design— me l 

Name. — a 

| Company. sitiniitadin a a ae | 

| Street__ = | 

| tm te 
70 For more facts circle No. 26 on reply card 


i . e 
High tensile strength 

Armco 17-7 PH wire, when hardened, exhibits elastic properties 
like those of the best music wire and alloy spring steels. For 
the odd shapes required in applications such as switch ac- 
tuators (upper photo), as well as conventional coil-type springs 
(lower photo), Armco 17-7 PH can be cold formed without 
breaking. Its remarkable mechanical properties are then de- 
veloped with heat treatment at 900 F for 30 minutes. 


Good corrosion resistance 


Armco 17-7 PH can be hardened to spring temper, yet it 
retains its good corrosion resistance. The two saws (above) 
were left on the ground side by side for 30 days. Corroded 
“Exhibit A" is ordinary carbon steel. The bright, rust-free 
“Exhibit B" is Armco 17-7 PH. 

High spring quality and the excellent corrosion resistance of 
17-7 PH also make it highly desirable for soil working shapes, 
such as discs and shovels. 

For complete information on these special Armco Stainless 
Steels, just fill in the coupon and mail it to us. 


ARMCO STEEL CORPORATION 


2576 CURTIS STREET, MIDDLETOWN, OHIO ‘ 
SHEFFIELD STEEL DIVISION @ ARMCO DRAINAGE & METAL 
PRODUCTS, INC., THE ARMCO INTERNATIONAL CORPORATION 
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SELECTED FLIGHTING for all your 
auger needs. Helicoid, sectional or a 
range of other types of flighting are 
available in the metal and finish best 
suited for your design. 


| RE A A Ee Se, 
Se 


SIMPLICITY OF CONSTRUCTION and 
sturdy design of Link-Belt augers 
provide dependable, efficient opera- 
tion on your machine. One basic 
assembly with no other moving parts 
to break down. 


YOUR CHOICE OF METALS answers 
your requirements for handling cor- 


rosive or abrasive materials. And 
Link-Belt uses only specially selected 
steels to assure a uniform product. 


ALL COMPONENTS — conveyor 
screws, collars, couplings, hangers, 
troughs, trough ends, flanges, drives 
—are available for every design. 


ENGINEERING SERVICES. Our auger 
specialists will help you analyze your 


special needs . . . integrate all ele- 
ments of your design. 
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Flexible in application .. . versatile in operation 


Link-Belt augers : 
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LINK-BELT AUGER oe this Fox heavy-duty forage harvester convert 
Standing green hay into silage ready for silo or dehydrator in one 
operation. Auger represents one of many types designed and built by 
Link-Belt for modern farm implements. 


ou can be sure of efficient opera- 
tion, long life and low mainte- 
nance when you make a Link-Belt 
auger part of your equipment. 
Link-Belt has a wide selection of 
augers, many of a specialized design, 
in a full range of diameters, gauges 
and pitches. They’re accurately made 
to assure easy assembly, smooth, de- 


weet 


Helicoid flight with 
plain beater 


Helicoid flight 


Sectional flight 


pendable operation. In addition, all 
components can be adapted to your 
particular design. 

Whether it’s a new application for 
your present machines or an entirely 
new concept, simplify your design 
problems by specifying Link-Belt 
augers. Call your nearest Link-Belt 
office for complete information. 


Opposed flights with 
center saw-tooth beater 


AWA 


Unmounted Helicoid flighting 


Write for LINK-BELT Screw Conveyor Book 2289 


LINK?G 


43 


FARM MACHINE 


i 
Beg = 


AUGERS 


LT 


1 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Bele Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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SETTING NEW STANDARDS 


Whitney engineering has developed and proven by extensive 
field service an exclusive and revolutionary Self-Lubricating 


Under operating SINTERED STEEL BUSHING that brings entirely new con- 
pressures bushing cepts in agricultural chain. Whitney’s SELF-LUBE Ag Chain 
poten Pies reser keeps farm equipment continuously operating without chain 
which is reabsorbed maintenance. It will outlast regular chain by as much as 5 to 1 
p Bae = when subject to rugged field service in atmospheres laden with 
continues for life of dirt or moisture. 

chain. 


a, : Whitney’s Sintered Steel Bushings are PRELUBRICATED FOR 

™ ' LIFE, “oil from the inside”, lubrication is unique, being in ratio 
to load . . . the tougher the job, the greater the lubrication. 
When idle, the Whitney bushings reabsorb surfaced oil. Further, 
the chain design itself provides controlled side-plate clearance, 
cannot trap abrasive foreign matter that ordinarily cuts chain 
life . . . making this “the chain that maintains itself.” 


And Whitney Self-Lube Ag Chain is completely INTER- 
CHANGEABLE with A.S.A. Double Pitch Roller Chain .. . 
presents no replacement problems. They are precision made of 
premium materials and engineered for all types of farm equip- 
ment. This Whitney Chain development will contribute to your 


product reputation by providing new service benefits to your 
cusiomers. 


Write for complete information and literature. 


itney 


CHAIN COMPANY 


246 HAMILTON St., HARTFORD 2, CONN. 


SELF-LUBRICATING @ SELF-CLEANING @ HIGH STRENGTH @ COMPLETELY INTERCHANGEABLE 
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pays off handsomely 
for dairy farmer 
Ross Griffith 

of Galesburg, Ill. 


By installing Factory-Built Steel buildings for a 
loose housing system, Mr. Griffith has changed 
from a Grade C to a Grade A dairy operation—and 
now in less chore time than he formerly spent, he 
can handle twice as many of his registered Jerseys. 

The use of versatile steel buildings, fabricated 
from USS Galvanized Steel Sheets with USS 
Structural Steel framework, makes this economic, 
time-saving operation possible. The clear span con- 
struction permits the use of mechanical equipment 
for manure and hay handling. Hay and silage are 
self-fed and concentrates are fed from hoppers in 
the insulated steel milking parlor. 


See The United States Steel Hour. It’s a full-hour TV pro- 
gram presented every other week by United States Steel. 
Consult your local newspaper for time and station. 
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The price - taiaidiinn arrangement of steel buildings illustrates the 
bedded loafing area on the left. The building on the right houses a hay 


and straw storage area with a self-feeding manger. 


aes 
= SE 4 
tie ge 

—— aot oo EY, 


Combination Milking Parlor—Milk House Building: contains a three-stall 
“U"-type milking parlor and c roomy, well-ventilated milk room. In addi- 
tion to the above three buildings, the Griffith farm has a Factory-Built 
machinery storage building. 


f"~-—-SEND THIS COUPON FOR FURTHER INFORMATION —— 
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WHEN YOU WISH TO MODERNIZE 
AND ACHIEVE THE SAME PAYOFF, THEN 


Agricultural Extension 

United States Steel Corporation 
Room 5576, 525 William Penn Place 
Pittsburgh 30, Pa. 


1 am interested in steel buildings for the following: 
() dairy barns (] hay storage (_] machinery storage 
(_] cattle shelters [_] grain storage [_] poultry houses 


Approximate size or capacity 


Send information to: 


SS 6-6 pak bois O00 sdedebaw ends then as eeebeseesde 
BED Kadnscdecsnce gabeaeebee Town Ki ares 
County ....... ceccccecvcecs ° ee er re 


United States Steel Corporation produces high-quality USS Gal- 
vanized Steel Sheets and Structural Steel which our customers 
manufacture into durable farm buildings. Your request for in- 
formation will be forwarded to the manufacturers of these build- 
ings, and you will heer directly from them. 
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ENJAY BUTYL 
“LOAD CUSHION” 


replaces stee/ springs in big 


The “load cushion”’ is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 
of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment. 


Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product.-Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light-colored applications. 
Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 


The unique design of the “load cushion” accounts for 
smooth, even rides in the full range of loads, empty to 
full. Enjay Butyl Rubber (in red) made it possible. 


Tractor Trailers 


Enjay Butyl is the super-durable rubber 
with outstanding resistance to aging « 
abrasion « tear + chipping « cracking + 


Ensay) Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. ozone and corona + chemicals + gases 


Akron + Boston + Chicago + Los Angeles + New Orleans + Tulsa 


¢ heat + cold + sunlight + moisture. 
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WHERE POWER STEERING REALLY COUNTS 


— making the job easier for the man who rides a tractor 


Power steering is every bit as desir- 
able for farm tractors as it is for 
passenger cars—and for more and 
better reasons. 

By taking the tiresome muscle 
work out of steering, it makes tractor 
work not only an easier task but a 
far more efficient operation. 

For example, power steering elimi- 
nates oe i fight and shock even 
over the roughest ground; it holds 
the wheel firmly against the furrow 
when plowing; it permits the tractor 
to be controlled by simply “‘point- 
ing” where the driver wants it to go. 


Bendix tivisox South Bend wo. 
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Also, short turns become an easy, 
one-hand job even when the tractor 
is standing still. 

Any way you look at it, power 
steering saves time as well as work, 
and that’s exactly why power steer- 
ing on farm tractors is destined to 
be the next step forward in farming 
efficiency. 

Bendix* Power Steering is a per- 
formance-proven product designed 
and engineered by Bendix, foremost 

roducer of power steering and 
Sates for the automotive industry. 
It is used with a conventional steer- 


ing gear and is adaptable to existing 
steering linkage, permitting tractor 
manufacturers to make production- 
line installations without costly or 
extensive engineering changes. 
Manufacturers interested in add- 
ing Bendix Power Steering to their 
present list of sales features are 
invited to write for further details to 
BENDIX PRODUCTS DIVISION, SOUTH 


BEND, INDIANA, *REG. U.S. PAT.OFFs 


Export Sales and Service: 
Bendix International Division, 
205 East 42nd Street, New York 17, N. Y¥. 
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Why risk designing-in oil seals yourself? 


ih ws SA h_B) 


|\ ae - as 


National’s teams of veteran sealing engineers 


are constantly at your service! 


Oil seals are precision products. They are designed 
to operate under specific conditions. Change just 
one of these conditions — lubricant, shaft speed, 
temperature, even position of the bearing — and 


a different seal will almost always be needed. 


Why chance costly retooling or remanufacture 


NATIONAL SEAL 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 


GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio and Redwood City, California 


CHICAGO, ILL. Room 462, McCormick Building, HArrison 7-5163 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 
DeEtrRo!T, MICH. 13836 Puritan Avenue, VErmont 6-1909 
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—or operating failure in the field. National Seal 
engineers provide the world’s most complete tech- 
nical help on seals. Be sure seals you use are 
exactly right. Call your National Seal engineer 
today—in major cities nation-wide. 


INDIANAPOLIS, INDIANA . 
MILWAUKEE, WIs. 
NEWARK, N. J. 


. 2802 North Delaware St.,WAlnut 3-1535 
647 West Virginia Street, BRoadway 1-3234 
1180 Raymond Bivd., Mitchell 2-7586 
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- Another Quality Hybrid that yields more! 


BALL BEARING UNITS 


with theiz ZYCZQ“Wyé combination of 
eal 


\ 


Write today for 
your Free copy of 
mm SEALMASTER 
» ime Catalog 454. 


SEALMASTER Ball Bearing Units provide an exclusive 
combination of features designed to provide higher 
standards of bearing performance and longer bearing 
life. They are based on sound engineering and rigid 
laboratory and field tests. They are important to the 
dependable operation of the farm machinery you build 
or sell. We will be happy to send you full information 
or have a SEALMASTER factory representative or 
stocking distributor call on you. It’s quality you can’t 
afford to overlook! 


@4BnROICS 


SEALMASTER BEARINGS, A DivisiON OF STEPHENS-ADAMSON MFG. CO., RIDGEWAY AVENUE, AURORA, ILL. 
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BALL 
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Keeping costs down on the farm... 


’ FAFNIR. TRI PLY-SEAL. 


SS eS ee Saeko rn Rae iE vals” GA 


for disc implements 


A choice of round or square bores in Fafnir Tri-Ply- 
Seal Ball Bearings permits disc implement manu- 
facturers to equip for reduced bearing maintenance 
and wear — and lower production costs — regard- 
less of the type of shaft used. 

Constructed with integral Tri-Ply-Seals, these 
Fafnir Bearings provide positive protection against 
dirt and moisture. They are pre-packed with long- 
life lubricant which never needs to be replaced... 
saving farmers costly maintenance 
time, trouble, and expense. They 
cut production costs by eliminat- 


-EARINGS 


FAFNIR 


“2 —— — as 


Nae SE 


i 
Pal 
ga) ia 
Bani. 
: 
SHAT eras 


‘with round or square. shafts 4 that 


ing the need for cartridge-type housing seals 
. .. make possible simpler, more compact mount- 
ings. 

Fafnir Tri-Ply-Seal Ball Bearings are available in 
self-aligning and rigid types to meet all housing re- 
quirements. Built to stand up under punishing loads, 
they have shock-resistant rings, large-size balls, deep 
races, and extra width for greater shaft support. 
Write for bulletin showing typical applications and 
complete specifications. The Fafnir 
Bearing Company, New Britain, 
Connecticut. 


BALL BEARINGS 


MOST COMPLETE 
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Many engineers are saving valuable time—right at 
the start of a project—by filling out and returning a 
“Spec Sheet” like this to Blood Brothers. Why not try it? 


With your power transmission requirements in mind, 
our engineers will make recommendations and sub- 
mit engineering drawings. You save designing and 
drafting time, and perhaps forestall problems, by hav- 
ing the initial teamwork of experienced specialists. 


BLOOD BROTHERS 
MACHINE DIVISION 


QUIREMENTS 


e indicate 


ENGINEERING JOB 


EASIER 


... regardless of whether 
your project requires a sin- 
gle universal joint such 
as this 


veveneneee® --.a complete agricultural 


ee type assemblv 


evasee? 


eae ee ... OF an automotive or in- 
ie \ dustrial truck propeller 
seansnseonee® shaft like this 


Just fill out and mail a 
sheet like THIS—and let 
BLOOD BROTHERS’ En- 
gineers propose a helpful, 
practical solution to your 
Drive Line Problem! 


pecoeouee® 


If the job is unusual or the problem unique, 
Blood Brothers’ experience can be invaluable. 


This service is offered without extra charge because 
we can work more efficiently with all the facts in hand. 


Blood Brothers builds more standard types and sizes 
of universal joints than any other manufacturer (from 
300 up to 89,300 torque inch pounds continuous load). 


Why not use this experience on your next project? 
Write Blood Brothers today for your handy"Spec Sheets.” 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


ROCKWELL SPRING AND AXLE COMPANY 


ALLEGAN, MICHIGAN 


1957 * FEBRUARY * AGRICULTURAL ENGINEERING 


For more facts circle No. 63 on reply card 79 


2 


: Perea Lee gS |.) Lah 
; 3 ay 
a 
\y—- 
a see we 
4 “Gs . 
sh ~< \ 
—_ 
BLOOD BROTHERS 
ROCKWELL SPRING y 
= Allegan, Michi 
\\ i\ EcIFICATIONS SHEET FOR UNIVE ga 
to ce aeee MAME AND TYPE OFT 
industt Fi cceveee® 
panamnatiren conn Le. 
* Qeundsseceooneeet®® PLAIN JOINT poundsscoeeese*"* 9 on ; 
: si scepter 
: Pe —— wane | ee 
ee To! it at -— Toper---* , : 
a Keywoy:--+> = ee per Keywoy::- am j . 
on hole of setscrew is required, please indicate iE 
$ O 1TH SHIELD te 
TRACTOR END SHIELD ; 
A f ae S) =H ( == Rout 
nue» = cee mags re 
\: mit es f— = -- tL) So 
ey q rh Le 
. = 
7 To a 
f O - caongs Keywayesnrrn ‘ 
nana 
: Bound. .voerreoenn’” AUTOMOTIVE AND INDUSTRIAL TYPE ASSEMBLY Round..csrse0r""” 
sore Flonged YO ail Square. scoeerseees 
. ange’ es are evailc ie tor a - 
1 Gpline..eeeser re ‘his type assembly Spline---e-0000°"* 
Topersessonerrr" Taper--orses 
i stanjernpononsonene” ee Tages na, 
_f AH r 3 " 
VI — A A \ 
oh i \ oe ma cS \ 
- F > ya < 
© ea. 
Oe sae cas 
ate ee 


pee 


How 


ee ee. Fee 


Stewart-Warner Panel 602-H. A stock panel now used by leading truck manufac- 
turers. Highly flexible—can be fully electric or combination of electric and mechanical. 


Drive } Joint 
Conneat 0. 
\ transmission 


... from designs 
to finished panels 


... custom-made 
or stock models 


—for cars, 


trucks, buses 


and engines! 
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Typical Hook-up for Panel 602-H. Above panel includes mechanical speedometer, 


electric gauges, complete with sending units. 


At every step of design—from styl- 
ing of panel to choosing drive equip- 
ment—Stewart-Warner offers you 
the widest selection . . . plus engi- 
neering teamwork unmatched by 
any other manufacturer! 
Stewart-Warner furnishes the 
most complete line of individual in- 
struments—speedometers, tachome- 
ters, tachourmeters—and gauges of 
all types. Our engineers will help 
you combine these in one of our 


many standard panels... or an 
entire panel can be custom-made to 
your specifications. 
Stewart-Warner—instrument spe- 
cialists for over half a century —can 
supply all your instrument needs 
and drive equipment from one de- 
pendable manufacturing source. 
Save money by consulting Stewart- 
Warner now. . .while your designs 
are still in the early planning stage 
and are subject to modification! 


For further information, write: 


oom STEWART-WARNER 


Sw 


WARNER) 


Dept. KK-27, Original Equipment Sales 
1840 Diversey Parkway « Chicago 14, Illinois 
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Cat No. 12 Motor Grader building diversion terraces to 
prevent soil erosion. This rugged heavy-duty machine wins 
farm power contractors many friends. It quickly and effi- 
ciently builds solidly constructed, accurately graded terraces. 


t 


ning 
out a drainage canal. It pays to specify Caterpillar Diesel 
Engines for construction equipment. They more than pay 
for themselves by added efficiency, economy and long life. 
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Standardize on 


Caterpillar Equipment! 


All of the machines pictured here have one thing in com- 
mon: they are all powered by the same dependable CAT* Diesel 
Engine! Think what this means to the earthmoving and 
land clearing contractor who standardizes on Caterpillar- 
built equipment: he stocks fewer parts, simplifies his oper- 
ator training program, and best of all, selects the best there 
is in construction equipment. He concentrates responsibility 


for top-notch performance at one point—with his Caterpillar 
Dealer and with Caterpillar Tractor Co. 


Sticking with the Caterpillar family pays off in greater 
production, lower costs, more profits. There are more than 
100 different machines in the Caterpillar family to choose 
from. Your Caterpillar Dealer will help you select the 
equipment you need. See him soon. 


CATERPILLAR TRACTOR Co., Peoria, Illinois, U.S.A. 


CATERPILLAR 


* Coterpillor and Cat ore Registered Trademarks of Caterpillar Tractor Co. 


ing an irrigation pond. This economical, 
efficient unit is an ideal size for farm power 
contractors since it is within legal load and 
width limitations required in most states. 
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Top performance under continuous heavy load is 
assured because in Perfect Circle’s 2-in-1 set BOTH 
the top rings and the oil rings are plated with thick, 
wear-resisting solid chrome. This more than doubles 
the life of cyclinders, pistons and rings. 


No wonder Perfect Circles are preferred by so 
many engine manufacturers for original equipment 
and for replacement service! For complete informa- 
tion or for special engineering consultation, write 
Perfect Circle Corporation, Hagerstown, Indiana. 
In Canada, address The Perfect Circle Co., Ltd., 
Don Mills, Ontario. 


2-IN-1 CHROME PISTON RINGS 
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Keeping Quality High .. . 


"Te editor and members of the ASAE headquarters 
staff acknowledge and thank all those who have writ- 
ten in or otherwise announced their approval of the 
“New Look’’ introduced in the January issue of AGRICUL- 
TURAL ENGINEERING. The response has been most grati- 
fying and the return of business-reply cards has exceeded 
all expectations. Time and space will not permit publishing 
all the kind things that have been said. 


Most of the new features in the Journal are of a visible 
nature and easily discerned. However, one important behind- 
the-scenes change in editorial policy easily could go un- 
noticed. This new change is a policy for evaluating technical 
papers before they are published. Each technical division 
steering committee of ASAE has been asked to submit to 
the editor a list of critical readers to appraise manuscripts. 
Each critical reader is considered a recognized authority in 
his field. A card file of critical readers, listed according to 
specialty, is being set up and will be maintained by the 
editor. When a paper is submitted for publication the editor 
sends a copy to two readers for recommendations and sug- 
gestions for improvement. 


The plan has been set up to assist the editor in selecting 
articles and to improve the quality of papers being pub- 
lished. In operation, an author submits his paper for 
publication in triplicate. From the file of critical readers, 
the editor selects two readers to whom copies of the paper 
will be sent for evaluation. Each reader is asked to fill out 
a questionnaire prepared to provide the editor with sufficient 
information about the paper, so that he in turn can compare 
a paper with others on the same subject. 


The questionnaire permits the critical reader to express 
his opinion, to make recommendations regarding publishing, 
and to offer suggestions for improvement. It also provides a 
degree of uniformity in grading. When two readers agree 
that the paper is worthy of publication, with minor or no 
modifications, the paper is scheduled for publication in 
accordance with space, makeup, timeliness, technical matter 
distribution and other editorial considerations. 

In cases where critical readers disagree, a third reader 
is consulted and majority opinion rules. If a reader suggests 
that a paper should be revised before publication, he may 
make comments and suggestions for improvement. The 
editor returns the paper io the author with the readers’ 
suggestions. The author may revise the paper to the readers’ 
satisfaction or withdraw it from publication. 

Reasons for rejection of any paper will be sent to the 
author. If the author feels that the critical readers have been 
unfair he may ask for new evaluation by other readers.: A 
paper may be rejected on the grounds of. insufficient tech- 
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nical matter, duplication of other published material, or 
simply that it does not meet the standards or objectives 
prescribed for publication in the Journal. 


All manuscripts not accepted for publication in com- 
plete form may be abstracted for the Technical Paper Ab- 
stract column in AGRICULTURAL ENGINEERING, if agree- 
able to the author, and mimeographed copies made available 
for distribution upon request. 


Critical readers remain anonymous to permit rendering 
advice freely without personal embarrassment. 

The new readers group plan is similar to systems used 
by many other engineering societies and promises to render 
a valuable service to ASAE by keeping the published articles 
at a high quality. 


Suggestions to Authors... 


EPORTS from other societies have stressed the fact that 
R most papers can be improved by condensation. Critical 
readers will be asked to put particular emphasis on the 
length of the paper and the elimination of any extrancous 
material. The author can save much time and improve his 
chances for getting his paper published by critically exam- 
ining his manuscript to determine whether he has devoted 
too much space to description of preliminary investigations, 
too lengthy descriptions of known practices, history, legisla- 
tion or procedure. Care in this regard encourages wider 
reading and the saving in editorial space permits ASAE to 
publish more papers. 

Illustrations should be essential and in proper form. 
Graphs and line drawings should be about 814 by 11 inches, 
or larger, and should be drawn with India ink on tracing 
cloth or white paper. Do not use color. All lettering in the 
drawing should be large enough to be legible after reduc- 
tion. A simple rule to remember is to keep the height of 
lettering not less than 1/45th of the width of the drawing. 
Keep in mind that many drawings are reduced to one-third 
in size. Fine detail and all but major coordinates should be 
avoided. Do not include the titles of graphs within the 
figure. They are set in type in the captions. 

Photographs are especially useful in illustrating an ar- 
ticle and add considerably to its effectiveness, but they 
should be kept to a minimum. Clear, glossy, black and 
white, unmounted prints should be used. Negatives are not 
required. 

Equations should be distinct and readable. Indistinct 
figures make it impossible to edit equations correctly. This 
necessitates many changes when the author corrects his proof 
and results in an unnecessary increase in printing costs. 

In the near ‘future an editorial manual will be prepared 
in which a-complete guide for authors will be included. 
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Self-Feeder Silo 


Controls Silage Flow 


Combining a new principle, which he recognized, with an old 
one, the author has succeeded in designing a self-feeder base 


MARK E. SINGLEY 


Assoc. Member ASAE 


NEW principle of silage manipulation has evolved 
as a result of research work on self-feeder vertical silos 
conducted at the New Jersey Agricultural Experiment 

Station. Several theories pertaining to silage and hay manip- 
ulation have been published. Usually they deal with the re- 
sponse of the chopped material when placed in tension and 
with methods of altering this response. The material is 
placed in tension when the cone, which is usually used with 
upright self-feeder structures, begins to penetrate the hori- 
zontally laminated chopped material. Reed (1)* demon- 
strated that due to its high tensile strength, silage would not 
flow over a cone. He listed some of the methods tried by 
himself and others to cause the silage to separate and flow 
over a cone. In one of his silos he positioned a stationary, 
horizontal sharp knife to cut the material vertically. This did 
not prove to be satisfactory. Mazur of Fiddlers Creek Farm 
used a movable partition during the filling operation to 
divide the silage and create a permanent cleavage plane. This 
method was satisfactory and is still used by him for silage, 
and by others for hay(2). Engineers of the A. O. Smith 
Corporation used a central column to eliminate the need 
for the cone to punch through the silage. This did not help 
materially. 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Roanoke, Va., June, 1956, on a pro- 
gram arranged by the Farm Structures Division. Approved paper 
of the Journal series, agricultural engineering department, New 
Jersey Agricultural Experiment Station. 

The author—Mark E. SINGLEY—is associate professor of agri- 
cultural engineering, New Jersey Agricultural Experiment Station. 


*Numbers in parentheses refer to the appended references. 


for a vertical silo that successfully controls the downward 
movement of a supported mass of silage within the silo 


More recently further observations have been made, with 
the result that a new principle has been recognized. 


Silage as a mass is a fibrous material. Within a silo all 
the fibers lay in the horizontal plane. In the vertical plane 
they have random positions. If any horizontal axis is chosen 
as a basis for comparison with the most common fibrous 
material, namely, a cotton thread, it is possible to begin 
analyzing the response of the silage. When placed in tension 
axially, those silage fibers laying along the axis of study con- 
tribute strength; those at right angles, no strength, and those 
at intermediate angles, intermediate strengths. 

A cotton thread, which is composed of unidirectional 
fibers, has its desirable strength characteristics only when 
placed in tension. The more tension applied, the more the 
individual fibers grasp each other and contribute to the total 
strength. Fibers in threads are nearly always placed in ten- 
sion; however, if placed in compression axially, the individ- 
ual fibers are released from each other and the thread loses 
its strength. Silage responds in the same way. When placed 
in tension, it has high strength, but when placed in com- 
pression, the fibers separate and the material fails easily. If 
a suspended mass of the material is restrained from expand- 
ing upward by weight above, and is compressed on the 
sides, the mass will expand downward in the unrestrained 
direction and the fibers will separate and balloon out. 

This principle was applied to the design of the latest 
self-feeder silo base at the New Jersey station. Around the 
inside of the bottom of the cylindrical silo, over the feeding 
area, are located fixed baffles that extend into the silo. They 
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are not continuous. When the silage is partially supported 
by them, and at regulated intervals allowed to move over 
them, the silage is compressed radially to adjust to the re- 
duced diameter and circumferentially to adjust to the shorter 
circumference (Figs. 1 and 3 ). 

When the silage is suspended on peripheral supports 
and compressed radially, it is free to expand in only one 
direction, downward, and the middle portion fractures and 
drops out. The weight of the unsupported silage in the 
middle encourages this action. In addition, the mass is 
poised like a giant spring differentially loaded with height, 
because it is an elastic material and is compressed during silo 
filling. With peripheral support, the middle is free to re- 
lieve its compression and balloon downward. 

When compressed circumferentially, it is free to expand 
downward and outward between the baffles. Ballooning 
occurs and ragged radial fracture planes are created. This 
separates the silage on the baffles into segments for in- 
dividual manipulation. 

Since the baffles are fixed, they can only supply partial 
support. Sufficient additional support to keep the material 
suspended is provided by means of sliding or rotating pins. 
Complete support is then provided by fixed members and re- 
movable ones. The fixed members must be designed care- 
fully so that they will provide a maximum of uniformly dis- 
tributed support and yet not completely support the material. 
A uniformly distributed support that is always maintained 
is most desirable for the successful design of the structure 
and manipulation of a mass as large as 150 tons or more 
(Fig. 2). 

Since each individual baffle and pin combination sup- 
ports a segment of material, it is subjected to localized ver- 
tical compression. Being an elastic material as well as a 
fibrous one, the silage will extend the vertical compressive 
forces outward horizontally in an approximate V shape 
(Fig. 4). This means that material beyond the compressed 
region will try to maintain its original condition. This too 
results in the fracture and separation of the material between 
the peripheral points of support. 

Fractures crated within the material are the result of 
forces of gravity, intermittent vertical compression, and the 
new principal—horizontal compression. These fractures are 
very desirable for the manipulation of the silage. 

A sectional view of the silo base through the diameter is 
shown in Fig. 2. It is evident frou. this figure that the cone 
still punches through the material but it occurs above the 
area of manipulation. This is done by elevating the tip of 
the cone by means of a stub center column. The conical cap 
on the top of the stub center column overhangs the column 
several inches. The resistance offered by the cap is insuffi- 
cient to prevent the downward movement of the silage. 
Once past the cap all resistance is removed since the ma- 
terial can only try to assume its original shape. Once worked, 
the materia! never completely returns to its original shape. 

The stub center column is used to prevent material 
from resting on the cone proper. If it does, the material be- 
comes so dense that the cattle cannot consume it. When 
filling is initiated, the pins are inserted through the silo 
walls. After the silo has been filled to the elevation of the 
cap of the stub column the pins, baffles, and stub column 
accept the weight of the material deposited above them. The 
silage below remains loose and will retain its quality if the 
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IXED 
AMF FLES 


SLIDING 
PINS 


Fig. 1 Circumferential and radial compressive forces are shown on 
an enlarged increment of silage projected from the area adjacent to 
the fixed baffles. 


FEEDING 
OPENING 


Fig. 2 (Above) A sectional view of the silo base showing the ar- 

rangement of stub center column, fixed baffles and sliding pins. 

During pin operation, they are withdrawn from location 1 inserted 
at location 2 and withdrawn to be reinserted at location 1 


Fig. 3 (Below) Within the self-feeder base of the silo, fixed baffles 
are located immediately below the elevated support for an upright 
silo 
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. . . Self-Feeder Silo 


base closure is airtight. A plastic film wrapped around the 
silo base over the feeding openings and bonded to the steel on 
top and to the concrete on the bottom creates an airtight seal. 


After the silage within the base has been consumed, the 
remainder is suspended and manipulation is required to con- 
trol the descent of this material. Two sleeves, one 8 in above 
the other, cxtend from each baffle through the side of the 
base. A pin fits either of these sleeves. The sequence of an 
individual pin’s operation is as follows: Initially the pin 
is inserted through the bottom sleeve, at (1) Fig. 2. The 
support it provides is removed by withdrawing the pin. A 
hydraulic cylinder, control valve, and pump assembly with 
an appropriate cylinder-pin connection and support is used 
to withdraw the pins. The segment of silage that is con- 
tained vertically between the pin and the bottom edge of 
the inclined portion of the baffle will expand and is now free 
to drop. Usually it will not drop immediately and sometimes 
not at all. To drop it, the pin is then inserted in the top 
sleeve and pushed in hydraulically at (2), Fig. 2. This 
pushes the segment off the baffle, and it drops into the feed- 
ing manger below. The pin is then withdrawn and rein- 
serted in the bottom sleeve to accept a load again when 
the silage settles down on it. Several pins are operated be- 
fore the silage will slip past the baffles and come to rest on 
the pins again. The amount of silage dropped, also the 
location of the drop, is controlled by the number and loca- 
tion of the pins manipulated. 


The silage is not all consumed from the manger. Some 
of it is suspended within reach of the cattle, and wherever 
silage hangs loosely the cattle will consume it. This is a 
large amount. Some animals prefer to reach up and pull 
down their silage, while others prefer to feed from the 
manger. 


The lower pin described above provides an on-off action. 
It either supports material or is withdrawn and frees the 
material. The hydraulic power required to accomplish this 
is uséd from outside the silo. The silage contains a large 
amount of potential energy. Part of it can be used to actuate 
an on-off mechanism inside the silo. Fig. 5 illustrates a 
simple device that is restrained by an on-center restraining 
arm free to rotate. When the frictional forces are overcome 
and the arm is moved off center, the weight on the rotating 
pin moves the arm downward out of contact with the rotat- 
ing pin. The pin then can rotate clear and the material is 
freed and usually drops into the feeding manger below. A 


Fig. 4 Vertical compressive reaction on a pin is extended outward 
horizontally 


hand-operated handle attached to the restraining arm pro- 
vides enough leverage to move the arm off center. 

Approximately 5 min are required to complete the se- 
quence of pin operations at each pin baffle location using the 
hydraulic cylinder, while less than a minute is required to 
operate the rotating-pin mechanism. 

During the 1955-56 winter feeding season, a 14 x 40-ft 
concrete-stave self-feeder silo fitted with three rotating pin 
assemblies and 12 hydraulically operated pins required 2614 
man-hours of labor to empty it. This silo is located on the 
New Jersey Agricultural Experiment Station farm. A brood 
cow herd of 40 cows and a number of calves fed from the 
silo between November 10 and March 1; it contained ap- 
proximately 160 tons of sorghum and soybean silage. In 
addition to the silage, the cows had access to hay. 


On the average, manipulation of the pins was required 
every 2 days. During freezing weather, pins were often op- 
erated every day. When the silage was not frozen, pins 
sometimes did not require operation for as long as 4 days. 
For this silo, 30 min time was required for each manipula- 
tion and usually six of the 15 pin locations were used. 

For 15 pin locations, the silo is supported on 30 columns 
and this provides 30 feeding openings. The feeding circum- 
ference is 47 ft. The feed manger was allowed to be com- 
pletely emptied only once; however, each time silage was 
dropped, as many as 30 cows fed simultaneously. They 
always gathered to feed when the person operating the silo 
approached, and it was inspected daily. 

A total of six self-feeder silos are being studied experi- 
mentally. In these, different forages have been stored and 
self-fed. Properties of the ensiled materials vary consider- 
ably. Ensiled cereal grains flow most easily and are most 
difficult to support. Orchard grass silage flows next easily, 
then corn, sorghum and soybeans, alfalfa, and finally the 
clovers. 

In summary, a new principle combined with an old one 
has been used to design a self-feeder silo base that will suc- 
cessfully control the downward movement of a supnorted 
silage mass. To empty a 14x40-ft silo during the past winter- 
feeding period, 26% man-hours of labor were required. 


(Continued on page 93) 


Fig.5 The sliding pins have been replaced by a simple on-off 

device called a rotating pin. When the frictional forces are over- 

come and the arm moved off center, force P moves the arm down- 

ward out of contact with the rotating pin and the pin rotates clear 
of the silage 
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Anchorage of Buildings 


with Fluted Nails 


E. George Stern 


the subject of numerous discussions with the advent 

of particularly light construction systems, the use of 
flat-pitched roofs with wide overhangs, the introduction of 
large wall openings for windows and doors, the construction 
of buildings in highly exposed areas, the relatively frequent 
occurrence of seismic disturbances, hurricanes, and tornados 
in lightly as well as heavily populated reg:ons, and the po- 
tential exposure of our structures to atomic and nuclear 
blasts. 

The recommendation is being advanced that all framed 
structures should be anchored to their foundations, except 
when it is shown that such anchorage is not necessary be- 
cause of the internal resistance of the structure to uplift 
and lateral movement. 

Such a recommendation is justified in light of recent de- 
velopments which make it possible to anchor framed struc- 
tures to the foundation effectively and efficiently with a 
minimum of effort and expense. 

Conventional anchorage consists of embedding of '/-in- 
diam steel bolts in the foundation and fastening the mudsill 
with washer and nut to the protruding anchor bolt. This 
procedure is relatively time-consuming, hence costly. If 
consideration is given to the fact that more than one million 
dwelling houses, in addition to the numerous farm struc- 
tures, are erected in this country during a single year, the 
cost of such anchorage is an economic factor of certain 
importance. 

A somewhat more recent method of anchoring buildings 
to foundations is that of driving powder-actuated steel fast- 
eners with a gun-like device through the lumber into the 
foundation. This anchoring procedure proved to be success- 
ful, insofar as satisfactory anchorage can be provided with 
a minimum of effort any time during construction independ- 
ent of the construction progress. On the other hand, the 
initial cost of the tool and the cost of the fasteners and pow- 
der charge required for every fastener application have, in 
most cases, been a deterrent to the farmer to use this means 
of anchorage, despite the advantages and conveniences 


afforded by it. 


A tie sje of framed structures has recently been 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1956, on a 
program arranged by the Farm Structures Division. The paper re- 
ports results of an investigation conducted at the wood research 
laboratory of the Virginia Polytechnic Institute under the sponsor- 
ship of the Independent Nail and Packing Co. Further informa- 
tion is available in VPI wood research laboratory bulletins Nos. 20 
and 23. 


The author—E. GrorGE STERN—is research professor of wood 
construction, engineering experiment station, Virginia Polytechnic 
Institute. 


1957 * FEBRUARY * AGRICULTURAL ENGINEERING 


The anchoring of framed structures to 
concrete foundations has become consid- 
erably simplified with the introduction of 
the fluted masonry nail, which does away 
with the necessity of bolts for this purpose 


In order to make available a possibly more economical 
method of anchoring framed structures to foundations—a 
method which does not require a special tool—considerable 
research work was performed to develop a nail which can be 
driven into concrete with a heavy hammer. These studies 
have resulted in developing hardened (heat-treated and oil- 
tempered) high-carbon-steel fluted masonry nails of light 
or heavy-duty type, with large diameter, flat, checkered, and 
slightly countersunk heads and medium diamond or needle 
points. 


The light 2% x 0.148-in nails are used for fastening 
load-bearing and non-bearing exterior and interior- partition 
sills as well as sleepers to concrete floors, slabs, and footings 
under average field conditions. The heavy-duty, 3% x 
0.250-in nails are especially suitable for anchoring farm 
structures. They were accepted for fastening bearing and 
non-bearing interior partitions in earthquake-exposed re- 
gions by the Pacific Coast Building Officials Conference dur- 
ing October, 1955. As additional design information has 
been made available since that time, these heavy-duty nails 
appear to be suitable also for fastening 2x6 mudsills of 
exterior load-bearing and non-bearing frame walls in these 
danger regions. 

The results of tests on the light masonry nails indicate 
that their axial withdrawal resistance amounts to 344 Ib 
immediately after being driven through nominal 2 x 4-in 

(Continued on page 93) 


Fig. 1 Nailing 2.x 6-in mudsills to concrete slab with heavy-duty 

3144 x 0.250-in hardened, high-carbon-steel, fluted nails. A 6-lb 

hammer is used for driving. (Inset) Light and heavy-duty fluted 
masonry nails 
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New Principle in 
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Tractor Hitch Design 


Operation features of a new hitch, designed to obtain uniform 
results in fields of varying soil conditions and uneven contour 
(with less operator attention), are described in detail. The authors 


E. W. Tanquary and A. W. Clyde 


Fellow ASAE Life Fellow ASAE 


URING the past few years, hitches for rear mounted 
D implements have been developed for practically all 
models of farm tractors. Hitches of this type do 
present distinct advantages in the saving of time and reduc- 
tion in physical effort when changing from one implement 
to another. Probably of even greater advantage is the ability 
to detach the implement complete with field adjustment pre- 
served intact so that it can be reattached as a unit without 
readjustment. : 

Introduction of power adjusted wheels to facilitate 
changing rear wheel treads, is another important step toward 
reduction of the non-productive effort involved when 
changing from one field operation to another. 

In 1954 our company introduced a hitch, called “Fast 
Hitch,” which incorporated the advantages of unit attach- 
ment and in most cases it was possible to attach or detach 
implements without leaving the tractor seat. Operating depth 
of the implement was controlled through adjustment of the 
hitch point actuated by a hydraulic cylinder. 

Throughout development of the Fast Hitch one of the 
main objectives was the development of a hitch that would 
provide better performance in fields of varying soil condi- 
tions and of uneven contour with less attention on the part 
of the operator. Continued investigation led to a new ap- 
proach in the design of tractor hitches. 

The new hitch, which retains the socket-coupling con- 
cept for attaching implements to the tractor, provides single 
cylinder operation; articulated sockets and a feature de- 
scribed as traction control. 


Description 


The hydraulic cylinder is located at the left rear of the 
tractor; the piston rod end being pinned directly to the 
rockshaft arm; with the body of the cylinder attached to a 
cylinder bell crank that pivots on the left-hand side plate. 
The sockets are connected to a hitch yoke in front and to 
rockshaft lift links at the rear for raising and lowering. 
Spring-loaded latch blocks provide positive retention of 
implement, coupling beams and leaf springs underneath hold 
the sockets in relation to the yoke. 

Maximum operating depth is controllable by adjustment 
of the hydraulic cylinder stop which may be adjusted from 
the tractor seat. 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, IIl., December, 1956, on a 
program arranged by the Power and Machinery Division. 

The authors — E. W. TANQuARY and A. W. CLYDE —are, re- 
spectively, staff engineer, farm implement division and consultant, 
test and development section of implement engineering, International 
Harvester Co. 
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offer the new development as a guide toward still further im- 
provement in a most important phase of farm equipment design 


The front of the hitch yoke has a ball joint connection 
to a bell crank, permitting a restricted fore and aft move- 
ment. A horizontal pitman link attached to the upper end 
of this bell crank transfers any force from the bell crank to 
the traction control cam arm. The cam arm pivots on the 
same center as the cylinder bell crank, permitting contact 
with the bell crank which, in turn, transmits the reaction to 
the rear rockshaft. 


Action of Mechanical Linkage 

Draft action of the implement creates a tension on the 
horizontal pitman link with a slideable connection to the 
cam arm. The cam arm reacting against the cylinder bell 
crank transfers reaction of the implement through the 
cylinder to the rockshaft. The hydraulic cylinder being 
inoperative in this case acts as a solid connection. 

The control lever, accessible from the tractor seat, per- 
mits the operator (as needed) to vary the sensitivity of the 
linkage. On the Farmall tractors settings permit transmis- 
sion of approximately 0, 10, 20 or 35 percent of the tractor 
draft load as a tensile load in the lift links. On the utility 
type tractor, adjustments are provided for approximately 
0, 10, 20, 30 or 45 percent of the draft load. 

Fig. 1 illustrates the hitch on the Farmall-450 tractor. 
Detail construction varies somewhat for other models. Fig. 2 
is a schematic drawing to illustrate the operating principle 
employed in the new hitch. 

Use of the control lever accessible to the operator permits 
variation of the effective lever of the cam arm as needed to 
suit operating conditions. Selection of the proper degree of 
sensitivity will permit operation in almost any field without 
having to change adjustment. 


Articulated Sockets (See Figs. 3 and 4) 

Unless the sockets are pinned rigidly to the yoke, they 
can pivot about 9 (Fig. 2). This pivoting action produces 
the characteristic of locating rearward of the tractor axle, a 
virtual hitch point determined by the intersection of the 
center line of the lift links and a line drawn through the 
hitch yoke ball joint and the socket hinge pins. 

The rearward location of the virtual hitch point in con- 
nection with a moldboard plow provides the equivalent of a 
short beam length and is reflected by: 

(a) Rapid penetration when entering the ground and the 
ability to reach operating depth within a short distance of 
travel, (b) Better response to a change in cylinder setting or 
in returning to normal depth if the plow has been displaced 
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Fig. 1. The new hitch is shown 
on the Farmall-450 tractor. Con- 
struction varies somewhat for other 
models 


for any reason, and (c) Improved ability to fol- 
low changes in ground contour. 


Traction Control 

What the authors identify as traction con- 
trol is obtained by a combination of articulated sockets for 
the implement to permit maintaining a more uniform oper- 
ating depth in a field of uneven contour and a mechanical 
linkage to increase dynamic loading on the tractor drive 
wheels to improve traction without added weight. The in- 
crease in dynamic loading on the tractor wheels is obtained 
by variation in the angle of the pull. 


Following are force analyses of a 3-bottom moldboard 
plow in two soil conditions. The conditions chosen will 
cover the usual range of sod plowing with shares in fairly 
good condition. 


Fig. 2 Schematic drawing illustrates 
the operating principle employed. 
The hydraulic cylinder is connected 
to the rockshaft and to a cylinder 
bell crank (1) which pivots on the 
left-hand side plate (2). Coupling 
sockets are attached to the hitch 
yoke which, in turn, has at (3) a 
ball joint connection to a bell crank 
(4) permitting a restricted fore and 
aft movement between stops. The 
horizontal pitman link (5) attached 
to the bell crank transfers any force 
from the bell crank to the cam arm 
(6). The cam arm pivots on the 
same center (2) as the cylinder bell 
crank, permitting contact which, in 
turn, transmits reaction to the rear 
rockshaft. Use of the control lever 
permits variation of the effective 
lever of the cam arm as needed to 
suit operating conditions 
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W =Weight 


L=Horizontal component of soil resistance 
V =Vertical component of soil resistance 


RV =Resultant of L and V 
Rey=Vertical support from soil 


PX=Horizontal component of pull 


PZ=Vertical component of pull 
PV =Resultant of PX and PZ 
F= Virtual hitch point 


ROCKSHAFPT 


HYORAULIC 
CYLINDER 


Fig. 5 illustrates the force diagram in moist soil (easy 
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. . . New Tractor Hitch 


penetration) where the soil presses down on the plow with 
a force of 225 lb. The first consideration is RV, the side 
view of L and V. It usually passes through a small area 
above the point of the average plow point and about one 
inch below the soil surface. RV is then combined with WV, 
giving the resultant AB. In this case it is only a coincidence 
that the center of gravity is practically over the point of the 
average bottom. It may be noted W includes the weight of 
the hitch sockets and one-half of the yoke. The next step is 
to estimate the location of the support at the rear of the 
plow. This is estimated at D, with the idea that both the 
rear furrow wheel and the heel of the landside on the rear 
plow will share this duty. The supporting force is drawn 
to include a component for friction and rolling resistance. 
AB is now moved along its line of action until it intersects 
the rear soil force at E. The pulling force, PV, must balance 
EG and the rear soil force; also, PV must pass through E 
and the virtual hitch point F. PV is thus located and the 
value of the rear soil force can now be determined. In this 
case it has an upward component Rey of 250 Ib. 

With the line of pull located, it is now possible to find 
how much force must be furnished by the lift links. PV is 
transferred to F and there resolved into two parts, one in the 
direction of the lift links and the other in the line of the 
yoke. The lift link force of 680 lbs can be furnished en- 
tirely by the cylinder if cam No. 6 is against stop No. 7 
(Fig. 2). It could also be furnished by leverage (cam No. 6 
away from stop No. 7) if the leverage were in the ratio 
680/1800. However, if this exact leverage were not pro- 
vided, then the plow would seek a different depth to get 
into equilibrium. For this reason, depth control is best if 
the cam is against stop No. 7. 

An important thing to note is that the pull does not pass 
through the traditional center of resistance of the plow. The 
common misconception about this has been covered pre- 


ENTRY OF PLOW INTO GROUND 


INCREASE OF RESPONSIVENESS OF 
ARTICULATED FAST HITCH 
COMPARED WITH RIGID HITCH 
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Pim On AMTICULATED HITCH 


viously (1) *. It is to be expected that since the tractor sup- 
ports the front of the plow, the tractor must exert consider- 
able upward pull. Thus for equilibrium of vertical forces 
on the plow, the situation is: 

Downward forces on plow: Weight 830 lb, Soil force 
225 Ib. Total 1055 lb. 

Upward forces on plow: Support at rear 250 lb, Support 
from tractor, PZ 805 lb. Total 1055 lb. 

Fig. 6 is a similar analysis for a hard penetration condi- 
tion in which RV has an upward component of 300 lb. This 
is usually due to hard dry ground, but rolling colters and 
dull shares will contribute to an upward soil force. The 
same method of analysis is used as in the previous case. It 
shows that practically no support exists at the rear of the 
plow, since F is almost on the line of AB. It is necessary, 
however, that the lift links furnish 370 lb support in order 
that the correct line of pull be furnished to the plow. 


The disk plow is a tool that cannot stand much upward 
pull in hard ground if the tool is made rather light for 
transport. Fig. 7 is an estimate of such a situation. The 
position of the yoke, the depth of plowing, and the weight 
of the plow are taken from an actual test. No support was 
being obtained from the lift links, hence the pull was along 
the line of the yoke. RV is an estimate of the probable soil 
force. Successful operation has been experienced in very 
tough dry soil. Further study indicates penetration of hard 
ground is improved by changing angle of disks and the use 
of inside bevel disks. 


Vertical Flotation 

Vertical flotation between the implement and tractor can 
occur through any one of the following means: (a) The 
cylinder bell crank to which the cylinder is connected is free 
to rotate away from the cam arm, allowing the rockshaft to 
float up, (b) Pivoting of the articulated sockets, and (c) 
Action of the traction control linkage. 


*Numbers in parentheses refer to the appended references. 


Fig. 3 Shows diagram of plow 
position as it enters the ground 


Fig. 4 Illustrates comparative po- 
sitions of plow in respect to rigid 
and articulated hitches 


Or Lie MITCH 


Warum NITCH POT OF 
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EASY PENETRATION 


indicator 


An indicator or “‘pilot-guide’’ has been provided for the 
convenience of the operator. The left-hand pointer indicates 
extension of the hydraulic cylinder and is a convenient 
reference in returning the implement to the same working 
position when reentering the field after turning or after 
changing working position. 

The right-hand pointer is connected to the cam arm to 
indicate reaction of the traction control linkage, and is used 
as a guide to assist the operator in selecting the proper ratio 
of implement reaction to the cam arm for the most efficient 
operation. 
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Fig. 5 Illustrates the force diagram 
in moist soil when plow encounters 
easy penetration 


When the control handle is in any one of the upper 
notches, reaction from the implement pull is effective even 
though there is no visible movement of the linkage and the 
pointer remains at or near the bottom line. Then, when 
tougher soil is encountered, the pointer will move up toward 
the second line; but will return toward the lower mark and 


traction control remain in effect after the tougher spot 
is passed. 


Operation 


With a moldboard plow, flexibility is achieved princi- 
pally through the articulated sockets. The tractor wheels 


HARD PENETRATION 


Fig. 6 Illustrates the force diagram 
when plow encounters hard 
penetration 


Fig. 7 Illustrates an example when 
disk plow encounters extra up- 
ward soil resistance in hard ground 
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.. . New Tractor Hitch 


gauge the plowing depth, limiting how far the front bottom 
can go down. At any time the plow is free to come up, 
either by action of the traction control linkage, or by virtue 
of rotation of the rockshaft if the loading in the lift links 
changes from tension to compression. In plowing position 
the portion of the hitch yoke rearward of the socket hinge 
pin moves away from its contact with the top of the socket, 
permitting the tractor to pitch up and down without picking 
up the rear of the plow. At an 8-in plowing depth this 
angular freedom amounts to 10 deg. 

A good example is when the tractor-plow combination 
is crossing a terrace or border. As the tractor front wheels 
cross the top of the terrace and begin going down the de- 
cline, the sockets (neglecting traction control) rise slightly 
due to pitching of the tractor. This raises the virtual hitch 
point location and the plow begins to shallow up in its 
approach to the terrace. When the rear wheels have crossed 
the crest of the terrace, the socket-to-ground distance has 
generally returned to normal. Thus, the virtual hitch point, 
by reason of its location rearward of the tractor axle, begins 
to correct for changes in ground contour before the plow 
bottoms reach the changed contour. Tractor wheel slippage 
experienced in crossing ridges has been largely eliminated. 
Operation of the traction control under these circumstances 
would tend to dampen the depth variation even further. If 
the right-hand pointer was just off the lower mark, the link- 
age could compensate for shallowing up in the approach 
and would aid in the other direction to keep the plow from 


GAUGE WHEELS OPTIONNL TO 
MAINTHIN DEPTH fd 
SOCWETS PINNED RIGID 
WITH AITCH VOME 
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going deeper than normal right at the crest of the terrace. 
The tractor wheels gauge the plowing depth, therefore 
general instructions point out that the traction control indi- 
cator should be at or near the bottom of the slot with the 
pointer moving up only occasionally. This procedure results 
in minimum furrow depth variation. 

Moldboard plows and disk plows will always operate 
with articulated sockets. Toolbars, harrows, middlebusters 
and subsoilers are generally recommended to operate with 
the sockets pinned rigid with the hitch yoke. The traction 
control point should be at or near the lower mark when 
using a two-row buster, less gauge wheels. With gauge 
wheels, optional equipment for a two-row buster and regular 
for a four-row buster, the traction control pointer should be 
near the center of the slot. Fig. 8 shows the float available 
with this setting and also shows how high the buster could 
be raised without disturbing cylinder setting before the 
cylinder bell crank would contact the rearward stop. 

Under some conditions in sand or loose soil where 
traction is marginal, it is desirable to operate the two and 
three-row middlebuster with articulated sockets to gain in- 
creased responsiveness of the system to any change in draft 
load. Adjusting the coupling beam height to secure the op- 
timum draft angle permits the operator to favor either the 
tractor or buster. The steep draft angle shown in Fig. 9 
would be beneficial in sand, but in harder ground the buster 
bottoms would exhibit a tendency to stub along on the 
point. Then they should be adjusted to obtain a draft angle 
of approximately 20 deg either by re-setting the coupling 
beams or by adjusting the bottoms on the breakoff. 


“CYLINOLE BELLCRANK INDICATOR — 


I ON LévtL GHOUND, 


Wheel OF SLOT zs 
“BOTTOM OF S407 WITH FRONT Eno DOWN F 


Fig. 8 Shows the float available 
and how high a middlebuster can 
be raised without disturbing cylin- 
der setting before the cylinder bell 
crank contacts the rearward stop 


FREE FLOAT UP 


MOSUSTABLE COUPLING BEATS 
REQUIRED FOR OPTISUT 
ViaTUAL HITCH POINT HEIGHT 


Fig. 9 The steep draft angle shown 

would be beneficial in sand, but in 

harder ground the buster bottoms 

would have a tendency to stub 
along on the point 
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Versatility for Other Implements and 
Operation Conditions 

Lateral movement of the sockets is controlled by a 
welded pin moving within the confines of a slot in the lateral 
limit plate. Lateral swing can be eliminated by inserting 
the QA pin (removed from a storage hole in the limiter 
straps). 

Provision for using drawbar as a jack to raise either 
rear wheel is retained and is accomplished by using a pin 
to lock out action of the cylinder bell crank. 

Oscillatory motion required for disk harrows and imple- 
ments having wide spaced gauge wheels is accomplished by 
lowering the collar on the leveling screw to the second 
countersink and changing the pin on the left-hand link from 
the clevis and float block to the storage hole in the block. 

The lift links can be detached from the lifting rockshaft 
and pinned to the hitch side plates to provide a rigid ver- 
tical position for certain types of drawbar work. 


Conclusion 

It is the opinion of the authors that engineers will find 
the new approach to the design of tractor and implement 
hitches most interesting and that it will open new vistas for 
still further improvement in the important phase of farm 
equipment design. 

Field experience has shown the following operational 
characteristics which are felt to be desirable for efficient 
operation of rear mounted implements: 

¢ Greater flexibility, permitting quicker entry and ob- 

tainance of operating depth and maintenance of more 
uniform depth in fields of varying contour. 

¢ Retained unit attachment of the implement; in most 

cases accomplished without the operator leaving the 
tractor seat. 

¢ Increased dynamic loading for the rear wheels is vari- 

able to suit operating conditions; thus reducing the 
need for added weight. 

¢ Increase in dynamic loading for rear wheels being ac- 

complished by mechanical linkage does not deprive the 
tractor of horsepower to operate the hydraulic pump 
at the time maximum power is needed to negotiate a 
tough spot in the field. 

¢ Action of the traction control linkage, being constant, 

does not overcorrect and will allow the implement to 
maintain a more uniform operating depth in field of 
variable soil texture. 
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. . . Self-Feeder Silo 


(Continued from page 86) 


The use of a quick-acting on-off control mechanism will 
reduce operating time considerably. Thirty mature animals 
can feed simultaneously from the silo. The cattle feed easily 
and quickly from the round feeding manger. 
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. . . Fluted Nails 


(Continued from page 87) 

southern pine into 1-in dolomitic-limestone-aggregate, 
1110-psi, 3-day-old concrete of 2340-psi, 28-day strength. 
It increases to 839 lb in 28 weeks after being driven into the 
same 1605-psi, 7-day-old concrete of 3170-psi, 28-day 
strength. Since directly comparative tests were performed 
during the study with the same size powder-driven studs, the 
statement can be made that the light fluted masonry nails 
should provide ample holding power in concrete if twice 
the number is used as is required by governing specifications 
for same-size powder-driven studs. 

Basic data on the axial withdrawal resistance of heavy 
duty fluted masonry nails, immediately after being driven 
with a 6-lb hammer through nominal 2x4-in southern pine 
into the above 3, 7, and 28-day old concrete of 2730-psi, 28- 
day strength, indicate that this heavy-duty nail provides im- 
mediate withdrawal resistances of 972, 1264, and 1621 lb, 
respectively. The relatively low immediate holding power 
of 972 lb for this fastener driven into the 3-day-old con- 
crete increased, however, to 1810 lb in 28 days after being 
driven, with increase in concrete strength during its aging. 
The resistance of this nail to lateral shear and bending loads 
immediately after being driven into the above 7-day-old 
concrete, 12 in from the nearest concrete edge, amounted to 
2928 lb. If driven into the above 14-year-old concrete, 4 in 
from the concrete edge and 12 in from the concrete end, the 
shear resistance increased to 3550 lb. Driven at an edge 
distance of 3 in and an end distance of 8 or 6 in. into this 
Y,-year-old concrete, the average shear resistance of the 
heavy-duty nails amounted to 2330 and 2220 Ib, respectively. 

According to directly comparative data for the heavy- 
duty fluted masonry nails and 3'4x%2-in powder-driven fast- 
eners, those data on the holding power of the heavy-duty 
nails proved to be better than those for the powder-driven 
studs. Hence design values for these studs can be directly 
applied to the heavy-duty nail. 

For the light nail, a minimum concrete edge distance of 
2 in and a minimum concrete end distance of 3 in are recom- 
mended. The heavy-duty nail may be spaced as near as 3 
to 34% in from the concrete edge and 6 to 8 in from the 
concrete end. On the other hand, the joint stiffness and re- 
sistance to shear of the heavy-duty nail are approximately 
30 percent larger if the end spacing of the nail, driven 3 in 
from the concrete edge, is 12 in instead of 8 or 6 in. The 
selection of edge and end spacings depend to a certain extent 
on the consistency of the concrete, since splitting of the con- 
crete must be avoided under all circumstances. 


Credit Due Deere Engineers 
for V-Belt Tester 


REPRESENTATIVE of Dayton Rubber Co. brought to 
our attention that the caption for the illustration on 
page 805 of the December issue failed to give credit for 


developing the V-belt tester shown. It seems that engineers 


at the John Deere Harvester Works, East Moline, Ill., de- 
signed the machine and were first to use it for testing V-belts 
for combines. Later Dayton Rubber Co. adopted the machine 
for laboratory testing. 
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Bulk Milk Cooler 
Field Studies 


Field studies of bulk milk coolers on farms in six states bare many of the problems 
and growing pains that have resulted from a phenomenal rate of increased usage 
and the rapid switch to bulk handling of milk within the past few years 


the number of installations in the United States from 
5,882 in July 1, 1953, to 19,234 in March 1, 1955, 
or 227 percent. In view of this phenomenal increase and 
the many agricultural engineering factors involved in the 
design, installation, and operation of bulk coolers the author 
conducted a field study in six states—Maine, Indiana, Mich- 
igan, Wisconsin, Minnesota, and Maryland. The seasons of 
the year represented are winter, spring and summer of 1955. 
Detailed records were taken in 14 areas on 120 farms. 
The major guide in selecting the coolers was to obtain a 
variety of types, sizes, and manufacturer's equipment. The 
bulk coolers studied were manufactured by 14 different com- 
panies and the tank sizes ranged from 80 to 1000 gal. 


Te use of bulk milk coolers on farms has increased in 


The Dairyman 

The dairy farmers represented in the study were milk- 
ing from 8 to 90 cows. Variations in stable and milking 
equipment were many. Relatively few dairymen had re- 
modeled their milkhouse specifically for the use of a bulk 
cooler. A considerable number had constructed a milkhouse 
with adjacent milking-stall arrangements and bulk cooling 
had been combined with the pipe-line milking system. 


The investment in the bulk-cooling equipment was the 
major obstacle in the change-over from the can to the bulk 
method. All dairymen contacted were enthusiastic, however, 
about the bulk method and not one had considered changing 
back to the old method. Some dairymen had urged the 
hauler and/or the milk plant to accept the bulk-handling 
method. In most areas, however, the farmer was not given 
the freedom to select his bulk cooler without considerable 
influence on the part of the organization buying his milk. 


The Hauler and Pickup Schedule 


The payload of a bulk-tank truck is better than a truck 
handling milk in cans because there is neither can weight 
nor wasted truck space. The maximum savings in hauling 
had not yet been realized, because bulk-cooler installations 
were scattered on most routes. 

In four areas, the electric-motor-driven milk pumps on 
the truck gave considerable difficulty. A milk plant in each 
area had elected to power the motor from 115-volt circuits 


Paper presented at the winter meeting of the American Society of 
Agricultural Engineers at Chicago, Ill., December, 1955, on a pro- 
gram arranged by the Rural Electric Division. 

Acknowledgments: The author wishes to acknowledge the as- 
sistance of the members in the agricultural engineering departments 
of the colleges in each state that made this study possible. 

The author—C. N. TurNer—is professor of agricultural engi- 
neering, Cornell University, Ithaca, N. Y. 
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at the farm even though 230-volt power was available on all 
farms studied in these areas. The use of 1-hp motors on this 
lower voltage resulted in frequent fuse blowing and even 
one motor burnout. Operation of similar equipment on 230- 
volt circuits was found to be satisfactory in the other areas. 
The higher voltage has been recommended for farm motors 
V)-hp or larger for several years. 

All areas except one were on the every-other-day pickup 
schedule. There were, however, a few dairymen who were 
on an every-day schedule because they were located so that 
the tank truck could include them in the pickup from other 
routes. In one area a Monday, Wednesday, and Friday pick- 
up with no pickup on Saturday or Sunday was used. These 
farmers had to purchase bulk coolers adequate to hold at 
least six milkings and usually seven for peak production. 


The Bulk Tank 


The condition of the inside metal surface on all the 
milk tank liners was good. A few deposits of milkstone 
and/or dried milk were observed but this appeared to be 
only a temporary condition. Fifty-three tanks had exterior 
walls of stainless steel and 67 of painted steel. The stainless 
steel surfaces were found to be in excellent condition, but 


TABLE 1. NUMBER AND PERCENTAGE OF TANKS 
STUDIED, BY SIZE 


Size of tunk, gal Number Percentage 
80 2 1.7 
100 2 1.7 
150 13 10.8 
200 13 10.8 
250 11 9.2 
300 36 30.0 
400 24 20.0 
500 7 5.8 
600 7 5.8 
700 3 2.5 
800 1 0.8 
1000 1 0.8 
Total 120 99.9 


19 tanks with painted steel exteriors showed varying degrees 
of chipping, peeling, and wear that frequently resulted in 
rusted spots. In addition to these areas, rust was often 
found over welded material used to join the seams, hinges, 
or various parts of the tank components. Rusty areas were 
also common on the underside of tanks near the milkhouse 
floor. 

The size of the milk tank selected by the dairymen in- 
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cluded in this study resulted in a calcu- 
lated average of 10.3-gal of tank capac- 
ity for each milking cow in the herd. 
The range in tank capacity per cow 
was 4 to 23 gal. All but eight of the 
120 coolers were used to hold milk for 
every-other-day pickup. Table 1 shows 
the percentage of those found in each 
size group. 

Fifty percent of the tanks were the 
300 and 400-gal size and another 30 
percent were the 150, 200, and 250- 
gal. size. 

Seventy-five dairymen reported that 
their tanks had adequate capacity for 
their herds during the next five years; 
21 dairymen did not have adequate 


or were not at home. 

Eight tanks of the vacuum type were included in the 
study. Six tanks were being used with a pipe-line milking 
machine and two with bucket milkers. All but one dairyman 
reported difficulty with air leakage around lid gaskets agi- 
tator shaft seals and/or milk delivery tube. 


The Cooling System 
120 bulk coolers were studied. 
37 coolers used the ice-bank cooling system. 
83 coolers used the direct-expansion system. 
62 coolers were of the package-unit type assembled by the 
manufacturer. 
58 coolers had the condensing unit installed separate from the 
tank. 
35 of the ice-bank coolers were of the package-unit type. 
53 of the direct-expansion coolers had separate condensing 
units which were assembled at the farm (Fig. 1). 


Ice-Bank Coolers (37) 


Difficulties encountered by users of ice-bank coolers: 


3 coolers had condensing units replaced; one was damaged by 

lightning, one was on too-low voltage, and the other was 
damaged from inefficient condenser cooling in a milkhouse 
with glass-block window construction and no ventilation. 
All units were replaced within the 5-year warranty period. 
coolers had refrigerant leaks serviced at low cost. 

5 of the early model coolers had been equipped with single- 
speed agitator motors that were reported to cause the milk 
to foam. These were replaced with 2-speed units. 

2 early model circulating pumps had been replaced because 
of bearing failures. 

1 cooler had rusty water because the water supply contained 
iron and was extremely corrosive. There was no visible 
corrosion of the stainless steel ice chamber liner. 

2 coolers had thermostat failure causing the water-circulating 
pump atid agitator not to start. 

2 coolers were reported to have poor cooling performance. 

2 coolers were reported to have had an incorrect charge of 
refrigerant. 

3 coolers had an inadequate supply of ice for fast cooling. 
The remedy was found in relocation of the ice-bank con- 
trol. 

1 cooler required too much time to remove the last quart of 

milk, as reported by the trucker. 


~ 


Direct-Expansion Coolers (83) 
Difficulties encountered by direct-expansion coolers: 
19 coolers had freezing of milk reported. 


2 vacuum-type coolers required periodic manual operation to 
prevent freezing during the first milking period. 


12 coolers stopped frequently during the milking period as a 
result of heavy loads on the refrigerating system. The fol- 
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Fig. 1 (Left) Limited ventilation for the air-cooled part of the condenser was found on 
53 of the 71 direct-expansion coolers that had condensing units separated from the tank ¢ 
Fig. 2 (Right) Large air-cooled condensers like this were required for some direct-expansion 
capacity, and the others were not sure coolers when the farm water supply was limiied or contained minerals 


lowing causes were reported most frequently: Insufficient 
cool air for the air-cooled condenser, inadequate supply of 
water for the water-cooled condenser, the inability of the 
air-cooled part of combination air-and-water cooled con- 
denser to remove the heat on warm days when the water 
had been drained for cold weather operation, and com- 
pressor too small for the load of milk to be cooled. Several 
refrigerant pressure-switch settings on other coolers were 
observed to be more than 200 psig, which indicated that 
head pressures had been high. 

coolers had to have low pressure-control settings changed 
so that the condensing units would operate in cold weather. 
coolers had stopped one or more times during the milking 
period because of an overloaded motor causing the thermal 
overload protection for the motor to trip. 

of these had been made ineffective by bridging or tamper- 
ing in other ways to prevent tripping. 

coolers had failure of thermostat controls. 

coolers were erratic and gave poor temperature control. 
coolers had refrigerant leaks that resulted in the replace- 
ment of large quantities of Freon. 

coolers gave poor cooling performance for reasons un- 
known. 

compressor motors had been overloaded and replaced or 
repaired due to burnouts. 

motors had been replaced by the next larger size because 
of an excessive overload. 

coolers caused frequent fuse blowing due to heavy loads 
on the compressor motor and one branch circuit cable to a 
cooler was replaced after a heavy current overload had 
destroyed the insulation. 

coolers had compressors replaced. 

coolers had air leaks around the cover gaskets and agitator 
shaft seals. 

coolers had improper agitation causing butterfat separation. 
gear-type drives leaked grease onto the tank cover or bridge. 
of the 9 gear-type drives had agitator-shaft couplings that 
deposited dark particles of metal in the milk. 

water regulating valves were found leaking on coolers 
equipped with combination air-and-water-cooled condensers. 
dairyman reported freezing damage to the water-cooling 
coil on his condensing unit and 5 other dairymen were re- 
ported to have had the same experience. 


The Condensing Units 
Ice-bank systems: 


31 
6 


coolers had straight air-cooled units. 
coolers had combination air-and-water-cooled units. 


Direct-ex pansion systems: 


40 
37 

6 
53 


2 


coolers had straight air-cooled units. 

coolers had combination air-and-water-cooled units. 
coolers had straight water-cooled units. 

units of the 71 air-cooled condensers had an inadequate cool 
air supply (Fig. 1). 

coolers had special air-cooled condensers mounted on the 
roof of the milkhouse (Fig. 2). 
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. . . Bulk Milk Coolers 


14 coolers operated largely on water and cycled frequently on 
warm days when the water-cooling system had been drained 
for cold weather protection from freezing. 

3 of the 6 water-cooled condensing units cycled frequently 
because of insufficient water and slow cooling resulted. 

56 coolers had open-type, belt-driven compressor assemblies 
with a separate motor. 

Only direct-expansion coolers were equipped with open- 
type belt-driven compressors. 


All types 

28 installations had inadequate condenser cooling because of 
the absence of good cross ventilation. 

installations had inadequate cooling because glass-block 
windows were used. 

units, of the 43 combination air-and-water-cooled units, had 
an adequate supply of cool air. 

41 coolers had semisealed compressor assemblies. 

23 coolers had sealed compressor assemblies. 


coolers had refrigerant leaks; 7 of these were with the open- 
type compressors. 
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The size of the condensing-unit motors ranged from 5 
to 5 hp as shown in Table 2. 


TABLE 2. SIZE OF MOTOR ON CONDENSING UNITS 
Horsepower Number Percent 
yy 1 0.8 
VY, 7 5.8 

, 12 10.00 
1 20 16.7 
1% 26 21.7 
2 27 22.5 
3 25 20.8 
5 2 1.7 

120 100.0 


Because of the large proportion of direct-expansion 
coolers, 45 percent of the motors were 2 hp or larger. The 
direct-expansion compressor motors averaged 1.1 hp for 
each 50 gal of tank capacity per milking on every-other-day 
pickup routes and 0.74hp for each 50 gal on every-day 
pickup routes. All but two ice-bank coolers were reported 
to be rated for every-day pickup, and therefore the compres- 
sor motors were about twice the size needed when used on 
every-other-day pickup routes. The advantages of using 
every-day tank for every-other-day pickup would be: 
(a) that the operating time could be reduced approximately 
one-half when used on an every-other-day schedule, (5) 
the manufacturer could <liminate several models, and (c) 
the dairyman could shift from an every-other-day pickup 
schedule to an every-day schedule without making any 
changes in the refrigeration capacity of his cooler. 

The compressor motors on the 83 direct-expansion cool- 
ers studied were carrying from 50 to 151 percent of full- 
load current rating. Table 3 shows complete breakdown. 


TABLE 3. COMPRESSOR MOTOR LOADS ON DIRECT- 
EXPANSION VS. ICE-BANK COOLERS 


D-E I-B 
number number 


Percent of 
total 


Percent of 
full load 


Less than 100 42 50.6 23 62.2 
100 - 110 1l 13.3 13 35.1 
110-114 10 12.1 1 ra 
115-119 8 9.6 -—— 
120 - 139 9 10.8 -— 
Over 140 3 3.6 —_ 


ne | 


All but a few were checked with cold milk in the tanks and 
under what should be considered light-load conditions. 

The loads carried by the motors on ice-bank compressors 
ranged from 65 to 112 percent of full-load rating as is 
shown in Table 3. 

Thermal overload elements were provided for protec- 
tion on all the compressor motors on the coolers studied. 
Many, however, were ineffective because they had been 
bridged, improperly installed, or selected too large for the 
current rating of the motors. Table 4 shows breakdown on 


TABLE 4. THERMAL OVERLOAD ELEMENTS FOR 
COMPRESSOR MOTORS 


Direct-Expansion Coolers 


Percent of Percent of 
full load Number total 
Less than 100 30 36.2 
100 - 114 6 Ba 
115-124 9 10.8 
125 - 139 18 ps Be 
140 - 160 11 13.3 
Over 160 9 10.8 
Total 83 100.0 


the ratings of thermal overload elements on direct-expansion 
coolers. All ice-bank coolers had built-in thermal overload 
elements provided by the condensing-unit manufacturer. 

When the motors on bulk coolers carry refrigeration 
loads that require thermal overload element sizes larger 
than 125 percent of full-load current, the element will not 
comply with the minimum standards of the National Elec- 
trical Code for safety from fire hazards. These large ele- 
ments also do not provide necessary protection against motor 
burnout. In addition, most guarantees from motor manu- 
facturers are void when the motor is loaded beyond the usual 
“service factor” of 1.2 for 1% to 2 hp or 1.15 for 3 hp and 
larger sizes. 

All water-circulating pump motors used on ice-bank 
coolers were equipped with built-in thermal overload pro- 
tection provided by the motor manufacturer. No pump mo- 
tor was found carrying more than its full-load current rating. 


The Agitator 


120 agitators had totally-enclosed motors ranging in size from 
14 to % hp, as shown in Table 5. 

9 of the 94 gear-type agitators drives leaked grease. 

25 coolers had V-belt agitator drives and 2-speed motors. 

26 direct-expansion coolers used the same thermal overload ele- 
ment to carry current and protect both the agitator and 
compressor motors. This resulted in little protection for 
either motor. 
agitator motors had no overload protection. 

13 were protected by thermal overload switches. 
37 agitator motors had built-in overload devices. 

6 agitator motors had time-delay fuses. 

9 agitator motors had individual thermal elements in the 

3-pole magnetic motor starter. 


TABLE 5. SIZE OF MOTOR ON MILK AGITATORS 


Horsepower Number Percent 


tbo ; 

Yo 3 2.5 
\% 8 6.7 
% 33 27.5 
Y% 46 38.3 
Vs 26 21.7 
Y 23 
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There was little correlation between agitator motor hp 
and the capacity of the milk tank. There were 42-hp motors 
on 250 and 300-gal tanks, %-hp motors on 80-gal tanks, 
Y%4-hp motors on 150 to 700-gal tanks and 1-hp on 200 to 
1000-gal tanks. 


Time-delay fuses provided by one direct-expansion 
cooler manufacturer for protecting agitator motors were 
rated 200, 212, 223 and 425 percent of full-load current 
rating. Special fuse holders had been used that prevented 
any reasonable protection for these motors. In addition, by 
attempting to provide this type of protection rather than 
through a 3-pole magnetic-starter, the interlocking feature 
with the compressor motor was eliminated. That is, if the 
time-delay fuse stopped the agitator motor, the compressor 
motor could continue to run and freeze the milk. 

Either due to the partial loads of milk in the tanks or to 
considerable excess horsepower available in the agitator mo- 
tors, or to both, not one carried more than its full-load rating. 


The Control System 


Automatic operation: 
120 coolers had thermostat controls for automatic operation. 


117 had the sensing element in contact with outside of milk 
tank liner. 


3 had the sensing element suspended directly into the milk. 


Ice-building and cooling operations: 


1 ice-bank cooler had a mechanical timer in which operator 
had to estimate time required to build an adequate supply 
of ice to circulate chilled water for adequate cooling. 


36 ice-bank coolers had one thermostat with contacts that car- 
ried the water-circulating pump and agitator-motor currents 
directly. 


Starters: 


57 direct-expansion coolers had an expensive magnetic starter 
or relay to carry the heavy current of the large compressor 
motors. The thermostat contacts carried the current for the 
magnetic coil in the starter or relay for the direct-con- 
trolled system, or for the refrigerant solenoid valve in the 
indirect-controlled system. 


9 indirect-controlled, direct-expansion systems used the high- 
low, refrigerant-pressure switch to carry the current for the 
magnetic coil in the motor starter or relay. 

56 coolers had no provision for manual starting. 


28 of the 56 coolers were ice-bank system and such a provision 
is seldom necessary. 


55 direct-expansion coolers had manual starting of the con- 
densing unit and of the agitator motor; 21 of these used a 
mechanical start button on the thermostat. 


23 coolers used a mechanical timer. 


9 coolers used a single-pole, double-throw switch to by-pass 
the thermostat. 


Note: The desirable feature of the mechanical start button 
and the mechanical timer is that manual control au- 
tomatically returns to thermostat operation. The 
single-pole, double-throw switch is undesirable be- 
cause it requires manual return to thermostat opera- 
tion and if forgotten the milk may freeze. 

25 ice-bank coolers used a double-pole, single-throw switch to 
by-pass the thermostat for manually starting the water- 
circulating pump and agitator for fast cooling. 


12 ice-bank coolers used a mechanical timer. The mechanical 
timer is preferred since failure to return the double-pole, 
single-throw switch to automatic position results in con- 
tinuous operation of the cooling equipment and destabiliza- 
tion of high-fat milk has been reported. 


32 coolers had interlocking protection between agitator and 
refrigerating equipment. Such protection is essential for 
direct-expansion coolers. A 3-pole magnetic starter provides 
separate thermal overload protection for the agitator and 
the compressor motor. If either motor becomes overloaded, 
both will stop. This prevents freezing the milk if the 
agitator motor stops or prevents excessive agitation if the 
compressor motor stops. 


Fig. 3 (Left) This electric control panel used by one direct-expansion 
cooler manufacturer incorporates most of the desirable features 
recommended by the agricultural engineering department at Cornell 
in 1953. Two additional features would improve it considerably: 
(a) substitute a mechanical timer in place of the mix-off-automatic 
for a manual control of the agitator that would return to automatic 
operation without manual assistance, and (b) replace thermal over- 
load element tables, inside the cover, that use 140 percent of full 
load compressor motor ratings with tables using 125 percent ratings 
to comply with national electrical code standards for protection from 
“burn-out” and possible fire hazards @ Fig.4 (Right) The three- 
pole 230-volt receptacle with U-type grounding terminal should be 
used in the farm milkhouse for the portable truck pump motor to 
comply with national electrical code standards 


16 direct-expansion coolers had provision for stopping the 
agitator if the compressor overload tripped, but the com- 
pressor would not stop if the agitator overload tripped. 


37 (all) ice-bank coolers did not have interlocking protection 
between circulating pump and agitator motor. This is not 
too important because freezing of milk is no problem. Agi- 
tator operation without water-circulating pump operation, 
however, could result in excessive agitation that might 
cause destabilization, if milk temperature remains above 5OF. 


Agitator controls: 


114 agitator motors were controlled automatically by the thermo- 
stat responding to milk-tank temperature. 


4 agitator motors were controlled only by mechanical timers. 


1 was controlled manually by plugging into a live duplex 
receptacle. 
1 was not recorded. 

Note: The mechanical timers had to be reset after the 
maximum 2-hour setting. Agitator motors controlled 
only by mechanical timers were not desirable be- 
cause they had to be set after the 2-hour maximum 
setting to insure adequate cooling and then might 
result in unnecessary agitation. 


82 coolers had a manual control for the agitator separate from 
that of the refrigerating equipment. 

36 coolers were equipped with “hand-off-automatic’’ controls 
or single-pole, double-throw switches. 

11 coolers used a single-pole, single-throw toggle switch. 


11 coolers used a mechanical timer to by-pass the magnetic 
starter on direct-expansion systems. 


25 ice-bank coolers used a double-pole, single-throw switch to 
by-pass the thermostat and to operate the agitator and cir- 
culating pump together. 

3 coolers used a mechanical timer for all agitator operation. 

Only seven coolers had most of the necessary control and 

protection features recommended by the agricultural engi- 
neering department at Cornell University early in 1953 


(Fig. 3). (Continued on page 100) 
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Recharging Ground Waterfb 


ROUND water recharge is rapidly becoming a seri- 
ous problem in many areas, especially in the arid 


west. A large proportion of the water used in irri- 
gation is pumped from underground reservoirs. Water 
tables have been lowered more than 400 ft in some localities. 

Mining water in this fashion cannot continue without 
providing an adequate volume of return flow. Considerable 
research is underway in California, Arkansas, Kentucky, and 
Ohio. Recharge has been accomplished with varying degrees 
of success through surface flooding, trenches, pits, recharge 
wells, and shafts. The results of this research have been 
reported elsewhere. (1, 2, 3, 4).* 

This paper discusses “‘replenishment irrigation” as a 
major supplement to other methods of ground water re- 
charge. Replenishment irrigation may be defined as exces- 
sive irrigation of crop land at those times of the year that 
surplus surface water is available and will not cause damage 
or delay to crops. 

Preliminary studies of the feasibility of replenishment 
irrigation disclosed three possible limiting factors. First is 
the possibility of damage to perennial crops at any time of 

Paper prepared expressly for AGRICULTURAL ENGINEERING. 

The authors—W. A. HALL, R. M. HaGAN and J. D. AxTELL— 
are, respectively, assistant professor of engineering (Los Angeles) 
and irrigation engineer in the Experiment Station (Davis), Uni- 
versity of California; associate professor of irrigation, University of 


California, Davis; and superintendent of company farming, Kern 
County Land Co., Bakersfield, Calif. 


*Numbers in parentheses refer to the appended references. 
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the year. Second, spring is the time during which the most 
surplus water is available. Unfortunately, it is also the time 
for the farmer to be in his fields preparing the land, or when 
crops are growing. Third, there is the possibility of leaching 
of nutrients out of the root zone. The latter two possibilities 
have major support from an unsuccessful attempt by the 
Kern County Land Co., Bakersfield, Calif., to over irrigate 
barley as a means of ground water replenishment. However, 
alfalfa and some other perennial crops seem to be quite re- 
sistant to the effects of excess water so long as they are 
dormant and drainage occurs before regrowth begins. 


The normal means of ground water recharge show a 
marked decline in ability to recharge with time. Hence, any 
recharge accomplished during the dormant season would re- 
serve the peak capacity of other recharge systems for later in 
the season. 


The Experimental System 


With these factors in mind, research was begun in the 
fall of 1955 as a cooperative study by the University of 
California, Davis, and the Kern County Land Co. Forty- 
five checks of 1% acres each were designated from a field 
of 3-year old alfalfa. Three adjacent checks were used for 
each treatment. Observations were taken only in the center 
check to minimize side effects. Treatments consisted of vary- 
ing periods of flooding during both the beginning and end 
of the period in which the alfalfa was expected to be dor- 
mant. Included was a continuously irrigated treat- 
ment and one irrigated continuously for one week 
every other week. The stand and general appear- 
ance of the field was not as uniform as might have 
been desired. One end of the field showed some 
damage from the alfalfa aphid. Accordingly, lib- 
eral use was made of control checks so that effects 
of replenishment irrigation could be compared with 
similar untreated areas. 


Percentage of plant mortality was chosen as the 
most significant variable expected to be affected by 
the irrigations. Yield data, although provided for, 
were not expected to give reliable results because of 
the wide variation experienced from place to place 
and from year to year in the fields. Three sites for 
plant counts were laid out in the center check of 
each treatment. Each site was approximately 4 by 
5 ft. Each count was made by two persons. Five 


OE WS DEC 1S OEE 1SOEC IS CEC 44AN UN LO UAM 28 Jam —_ne different persons engaged in counting and teams 
21DEC 290EC SVAN 12 JAN 1 FEB 1 FEB IFEB 1 FEB 1 FEB WEEK EveRY were rotated so that each person counted plots with 
. . ° . ’ ° " " 19 Soe every other person. Disagreements in the counts 
Fe ae ee Fee were seldom greater than six or seven plants for 


Fig. 1 Percentage plant mortality for various treatments including controls. 
Note that the increase in plant mortality from one end of the field to the other 
is slightly greater for the untreated (control) checks than for the treated checks 
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any plot. Most counts were within three plants of 
agreement. Thus, while it is difficult to say whether 
the absolute value of the plant count is correct with- 
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by Irrigation 


Excessive irrigation when surplus surface water is available has been iried 
as a supplement to other methods of replenishing ground water supplies. 
Benefits claimed have been weed control and improved hay quality 


out actually digging out the crowns, the consistency of the 
counts indicates reliability in the relative magnitudes of 
plant mortality percentages. 

In order to determine the presence or absence of local- 
ized drainage problems from perched water tables, observa- 
tion wells were dug to a depth of 3 ft near each of the 
plots. These were observed to be dry throughout the testing 
period. 


Water was measured onto the center check of each treat- 
ment by means of a triangular weir. Tail water was kept to 
a minimum by adjustment of the discharge. 


Results 


Fig. 1 represents graphically the mortality of the plants 
for each treatment. Treatments are identified by the dates 
on which flooding was commenced and ended. The last ver- 
tical line at right of chart represents the check irrigated con- 
tinuously for one week every other week. The control check 
mortalities are shown as dashed lines extending across the 
entire chart. The lines between points are for visual con- 
venience only. If each treatment is compared with the con- 
trols lying nearest to it, it is apparent that there is no signif- 
icant effect of excessive winter irrigation during the experi- 
mental period on the ability of a three-year old alfalfa plant 
to survive. The high mortality of treatments of three weeks, 
two weeks, and one week in January, do not reflect a greater 
mortality for January irrigation since they are still below the 
average of the three controls in the vicinity. That this is 
due to location and not to the time of the irrigation is forti- 
fied by the low mortalities observed in checks 1, 2, and 9. 
Each of these received irrigation until the end of 
January. The conclusion is that the excessive 
irrigation has not affected plant mortality for any 
of the treatments. The trend to higher plant mor- 
tality observed for both controls and treatment 
is probably due to the observed greater damage 
by alfalfa aphid during the preceding summer. 

Although yield data were not expected to 
give conclusive results, the number of bales of 
hay taken from the center check of each treat- 
ment was observed for the first cutting and the 
sixth cutting. The continuously irrigated check 
showed a decrease in yield of the order of ten 
percent in the first cutting but with no signifi- 
cant decrease for the sixth cutting. Although 
little statistical significance can be attached to the 
first cutting loss, on the basis of general observa- 
tions made during the progress of the experi- 
ment, the authors believe that such a harsh treat- bby 
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AVERAGE WEEKLY INFILTRATION (ACRE FEET/ACRE WEEK) 


An interesting sidelight to the study was the complete 
control of weeds in those checks where water was applied on 
December 15 and maintained continuously for two weeks or 
more. Irrigation begun in January did not control the weeds 
whenever they had grown sufficiently to keep part of the 
plant above the water. Observations made February 10 
showed many tall vigorous weeds on the control plots while 
the December irrigations of more than two weeks duration 
were essentially free from all weeds except bermuda grass. 
This reduction in weeds was still apparent after the sixth 
cutting in September. 

The general observations made February 10 showed con- 
siderable yellowing of the plants in the continuously flooded 
check. Somewhat yellow areas were noted in all plots irri- 
gated in excess of four weeks, later irrigations being more 
pronounced in their effects than earlier irrigations of the 
same duration. All treatments had considerable fungus: like 
mottling of the leaves. Heavily irrigated treatments ap- 
peared to be affected more than the controls, but the differ- 
ence was not as pronounced as it was in the case of the color. 
Alfalfa leaves below the water line were adversely affected, 
the degree of effect appeared to be related to the period of 
submergence. The consensus of the observers was that irri- 
gation much beyond February 1 would have resulted in con- 
siderable damage. Regrowth was well along by February 10 
(earlier than usual but not at all uncommon for this area). 

The average volume of water recharged per week for 
each acre of each test plot is shown in Fig. 2. Also plotted 
for comparison is the volume of recharge for the first week 
only. Dotted lines are again for visual convenience only. 
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ment could have set the first growth back suf- No.4 
ficiently to reduce the first cutting yield. 
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Fig. 2 Average weekly infiltration rates for various treatments 
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. . . Recharging Ground Water 


The continuously flooded plot absorbed 31 acre feet per acre 
or an average of approximately 44 acre feet per acre per 
week. The average intake in acre feet per acre per week 
of flooding for all treatments was 6.4. 


Summary 

The experiment indicates the feasibility of replenish- 
ment irrigation of three-year old alfalfa subject to certain 
restrictions. Water should not be applied too late in the 
spring. Sufficient fall growth should be allowed before the 
irrigation is begun to permit the tops of the plants to re- 
main above water. No conclusions may be drawn concern- 
ing effects of perched water tables in the root zone. Subject 
to these conditions, a considerable volume of water can be 
returned to underground storage by this method. By-products 
are the excellent control of weeds and the resulting im- 
proved quality of hay. 
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. . » Bulk Milk Coolers 
(Continued from page 97) 
Power Demand and Load Factor 

The relatively small motors used on the ice-bank coolers 
often did not require any major changes in the electric 
service entrance or additions to the farmstead wiring system. 
On some installations the wiring previously used for the can 
cooler was adequate. On several others a new branch cir- 
cuit to the milkhouse was the only wiring required. 

The low power demand of the small motors on the ice- 
bank cooler along with the long operating period of the 
condensing unit results in a good load-factor condition. 
Although the condensing unit normally operates during 
some part of the milking period, it is not needed for the 
cooling operation. If the voltage is low during this period, 
the dairy farmer can turn off the compressor. The condens- 
ing unit can also be operated on a time switch to take ad- 
vantage of a low “off-peak” rate or to take advantage of the 
more efficient performance with the cooler air temperatures 
during the night. If electric demand meters are in use or 
demand charges in the rate schedule, serious consideration 
should be given to the type of cooler that can be operated 
durin gthe off-peak periods. 

In several cases the power supplier was required to 
increase the size of transformer and the service to the 
farmstead in order to serve the large motors used on direct- 
expansion coolers. This might have been considered desir- 
able in some situations in view of the existing load; in other 
instances, however, it would not have been necessary had a 
cooler with a better load factor been selected. 


Equipment Disconnect Switch 

All but three of the coolers in the study were installed 
with a disconnect switch within sight of the motor-driven 
equipment as required by the National Electrical Code. 
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However, 29 switches were too small for the compressor 
motors. Several other installations had disconnect switches 
large enough for the compressor motors but not for the total 
horsepower of the compressor, the condenser fan, and the 
agitator motors combined. 


Wiring Materials 

Non-metallic wiring materials have been recommended 
for more than 20 years where moisture is present in farm 
buildings. Yet 64 bulk cooler installations, or 53 percent, 
were wired with metal-clad materials, largely conduit and 
electrical metallic tubing. The new plastic or neoprene- 
covered cables would seem to be ideally suited to the moist 


conditions in most milkhouses. Yet plastic cables were found 
in only 17 installations. 


Truck Pump Motor Outlet 

The three-pole 230-volt crowfoot type of receptacle with 
a grounding conductor for the truck-pump motor was found 
on 36 (30 percent) of the farms visited. The three-pole 
230-volt twist-lock type of receptacle with a grounding 
conductor was found on 28 farms, or 23 percent of those 
visited. All but seven of these receptacles were rated 20 
amps at 230 volts. Both types appeared to be satisfactory. 
The new three-pole 230-volt tandem-blade receptacle with 
U-type grounding terminal would appear to be better than 
any type found in the study (Fig. 3). 

In one state the milk plant required the dairymen to 
purchase and install a special 230-volt, three-pole watertight 
receptacle rated at 30 amp. A 1-hp pump motor used on the 
pickup truck would normally be rated 6.5 to 7 amps at 230 
volts. Most of these receptacles were installed inside the 
milkhouse and at a height subject to little possible effect 
from water. The watertight cable connector had not been 
specified. These receptacles were reported to have cost the 
dairyman nearly four times the cost of a 20-amp crowfoot 
type receptacle that would have been satisfactory. This ex- 
pensive receptacle was a part of the farmer's own perma- 
nent wiring system, but he was unable to use it for any other 
230-volt equipment without purchasing an expensive plug 
cap for an adapater cord. Thirty-five farms visited in this 
area had this special outlet for the truck-pump motor. 

In three of the six states, four milk plants were attempt- 
ing to operate 1-hp truck-pump motors on 115-volt power 
with considerable difficulty. Duplex convenience outlets and 
lamp holders were used for 115-volt power in these areas. 
One milk plant had equipped its trucks with auxiliary 
gasoline engines and another had purchased a new truck 
with a hydraulic pump driven by the PTO from the truck 
engine. It is entirely possible that with 230-volt power these 
milk plants would have experienced little difficulty with 
electric motor-driven pumps. 


Conclusions 

While few statistically significant conclusions result from 
this type of study, there were, however, many findings that 
should be corrected in the design, manufacturer, sale and 
installation of this expensive equipment for dairy farmers. 
There were far too many violations of well known nationally 
accepted electrical and refrigeration standards used by equip- 
ment manufacturers. The study clearly points toward the 
need for all agencies interested in the dairy farmer to en- 
courage the use of nationally recognized standards by all 
bulk cooler manufacturers. 
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Following are brief reviews of papers presented at ASAE meetings or other agricultural engineer- 
ing papers of which complete copies are available. 


Information concerning copies of these papers 


may be obtained by writing to the American Society of Agricultural Engineers, St. Joseph, Mich. 


Effective Terrace Maintenance, by Dwight 
D. Smith, agricultural engineer, Eastern 
Soil and Water Management Section, 
USDA, Beltsville, Md. Presented at the 
Winter Meeting of ASAE in Chicago, Ill., 
December, 1956, on a program arranged 
by the Soil and Water Division. Paper 
No. 57-3. 


Methods and tools for plowing terraced 
fields, their relation to terrace maintenance 
and effect on the field profile are discussed. 
Continued use of the one-way plow is shown 
to result in benching of the field and an un- 
even distribution of top soil. With two-way 
plows and the selection of the proper fre- 
quency of up-slope plowing and percentage 
of row crops in the rotation, the up and 
down-slope soil movement can be balanced 
to produce a uniform slope for the inter- 
terrace area and a more even distribution of 
top soil. Terrace maintenance is accom- 
plished without special operations. 


Drain-yield Estimation for Interceptor 
Type Drains in Irrigated Areas of 
Colorado, by W. J. Frederick, soil scien- 
tist, (SCS), USDA, Court House Build- 
ing, Pueblo, Colo. Presented at the winter 
meeting of ASAE in Chicago, Ill., De- 
cember, 1956, on a program arranged by 
the Soil and Water Division. Paper No. 
57-8. 


A method for drain yield estimation based 
on pumping tests along the proposed drain 
site developed by the Soil Conservation Serv- 
ice technicians in Colorado for use in irri- 
gated areas is discussed in this paper. Based 
on the investigational findings of soils and 
ground water conditions, a series of 14-in 
holes is bored to the depth of the proposed 
drain along the design site. A pitcher pump, 
with %-in suction pipe set one ft below the 
water level, is operated at each of the wells. 
The top foot of water is removed and meas- 
urements in gpm are recorded for the pump- 
ing rate at the foot draw-down level. 

This pumping rate in gpm for each pump 
site then represents the yield of one lineal 
foot of drain ditch after multiplying by a 
conversion factor of 0.25. The total drain 
yield then is obtained by adding the yield 
estimations, section by section. 


Data were obtained from drains at various 
locations over the State of Colorado in 
developing the conversion factor of 0.25 
when using this method. The conversion 
factor is the ratio of test pump yield com- 
pared to the actual developed drain yield 
for a one-ft section of drain. 


Automation in Barn and Feed Lot, by 
Roger Clay, executive vice-president, Clay 
Equipment Co., Cedar Falls, Iowa. Paper 
presented at the winter meeting of ASAE 
in Chicago, Ill., December, 1956, on a 
program arranged by the Rural Electric 
Division. Paper No. 57-9. 


A comparison is made between a South 
American Indian and a North American 
farmer, pointing out that the farmers in 
North America are still handling the animals 
in and around the feed lot and farm build- 
ings much in the same manner as they were 
handled by their forefathers many years ago. 
An ideal installation for mechanically han- 
dling feed from silo to feed bunk in which 
600 head of steers can be fed by one man 


in something less than 30 min is described. 
Other equipment that is now commercially 
available in the way of silo unloaders and 
mechanical feeders, self-unloading wagons, 
and farmer innovations of the problem are 
examples of the effort being made by indus- 
try as well as farmers to overcome the 


serious handicap with which farmers are 
faced. 


Other means of completely and auto- 
matically handling feed from trenched silos 
are presented, pointing out the value of 
trenched silos in terms of herd size. The 
paper explains the importance of investment 
versus time and labor saved, pointing out 
that the investment must show a profit 
through a savings of labor, time, feed, or a 
better product. 


Engineering Problems in Quality Con- 
trol During Processing Operations, by 
Marvin Marmorine, division engineering 
manager, Green Giant Co., Le Sueur, 
Minn. Paper presented at the winter meet- 
ing of ASAE in Chicago, IIl., December, 
1956, on a program arranged by the Farm 
Structures and Rural Electric Divisions. 
Paper No. 57-10. 


The subject of this paper is considered 
in two parts (a) quality measurement which 
is concerned with objective testing equip- 
ment and (4) quality control which is con- 
cerned with processing equipment. 


Although all quality grading is ultimately 
subjective, objective tests and testing equip- 
ment have several advantages, including 
reproducibility of results, the elimination 
of the human element and lower operator 
skill requirement. The requirements of 
the industry are for machines with even bet- 
ter precision, that may be calibrated easily, 
are durable, easy to operate, and require a 
minimum number of standard conditions 
and amount of product preparation. 


Processing in both field and factory con- 
sists of a series of unit operations each of 
which has special problems of quality con- 
trol. General requirements are for machines 
that may be cleaned easily and can handle 
the product quickly and gently. 


Practical Use of Knowledge About 
Evapotranspiration, by C. H. M. van 
Bavel, soil scientist, ARS, USDA, Raleigh, 
N. C. Presented at the winter meeting of 
ASAE in Chicago, IIl., December, 1956, 
on a program arranged by the Soil and 
Water Division. Paper No. 57-11. 


This paper reports that many theoretical 
and measurement problems remain unsolved, 
but there is enough knowledge about evapo- 
transpiration to consider several possible and 
practical applications. When weather data 
can be translated into values for evapotrans- 
piration and these, in turn, into estimates of 
soil moisture content, valuable studies can 
be made. The occurrence of drought and 
the size of soil moisture deficiencies can be 
determined by studying past weather records. 
This is being done on a large scale, partic- 
ularly in the Southeast, and has many im- 
portant applications in irrigation planning 
and design. 

In a similar way incidence of water ex- 
cess, that would apply to drainage design, 
and of certain conditions of trafficability can 
be described. In all cases results are given 
in terms of probability, soil conditions, 
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geographical location and time of the year. 
On a current basis, the development and 
severity of droughts can be followed, with- 
out the necessity to measure soil moisture 
content. Also the correct time for irrigation 
may be found for use in the operation of 
irrigation systems. The paper points out 
that the limitations inherent in the applica- 
tions cited seem to indicate that their useful- 
ness is restricted to humid or semi-humid 
areas. 


New Developments With Horizontal 
Silos, by Walter D. Hunnicutt, National 
Dairy Products Corp., New York, N. Y 
Presented at the winter meeting of ASAE 
at Chicago, Ill., December, 1956, on a 
program arranged by the Farm Structures 
Division. Paper No. 57-12. 


This paper discusses how horizontal silos 
fit into the new system of year around 
balanced forage feeding by providing large 
storage capacity at low capital investment 
and with cheap filling and feeding costs. 
They can be built as twins so that the new 
corn silage—grass-legume silage “balanced 
forage system” of feeding can have a silo for 
each kind of silage close together for ease 
of feeding, either on a self-feeding basis 
or with bunkers. They can be double decked 
by storing the high protein grass-legume 
silage in the lower portion and the corn 
silage in the upper portion and with extra 
capacity for the corn silage secured by crown- 
ing off with an up to 3-ft arch. The double- 
decked silages can be taken out together 
with a tractor fork, or kept separate for free 
choice feeding by slicing them out on a 
“stair-step’’ basis. 

The use of an airtight, watertight, 
weighted-down plastic cover makes tractor 
fork removal for bunker feeding easy and 
with no spoilage of the silage face which 
is achieved by dropping and weighting down 
the plastic cover sheet over the removal face 
between each feeding. These feeding opera- 
tions are being made easier by placing a 
building having several uses over the hori- 
zontal silo. 


Financing of Farm Buildings, by Jack 
Parsons, LPG Credit Corp., Cleveland, 
Ohio. Presented at the winter meeting of 
ASAE in Chicago, Ill., 1956, on a pro- 
gram arranged by the Farm Structures Di- 
vision. Paper No. 57-14. 


This paper states that because of the di- 
versified knowledge that is so essential to the 
operation of a profit-making farm, the farmer 
of today is almost a corporation within 
himself. The requirements for successful 
financing of farm buildings and a new theory 
which incorporates a change of status of 
real property to take the form of a chattel, 
are discussed. It also highlights the differ- 
entials between metropolitan financing and 
rural financing. The paper explains a new 
concept of rural financing which gives local 
service on a national scale, and emphasizes 
the importance of expedient service on a 
“wet-wash basis—in by 9 out by 5,” for the 
processing of credit applications. A broad, 
realistic and simplified approach to the 
problem of farm building financing is given. 
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Nominees for ASAE 
Vice-Presidency 


LOYD W. HURLBUT and Thomas E. 
Long have been selected as candidates to 

be placed on the ballot to fill the vacancy 
of vice-president of ASAE created by the 
death of P. T. Montfort. The unexpired 
term will be for two years beginning in June 
at the Golden Anniversary Meeting at Mich- 
igan State University and ending in June, 1959. 
Lloyd W. Hurlbut, ASAE Member since 
1937, was born in Sylvan Grove, Kans., 
February 28, 1909. He graduated from 
Kansas State College in 1932 with a B.S. 
degree in agricultural engineering and re- 
ceived an M.S. degree from the University 
of Nebraska in 1934. Following his gradua- 
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tion from Kansas State College he joined 
the staff of the agricultural engineering de- 
partment at the University of Nebraska. 

He served with the U.S. Navy from 1943 
to 1945 as underwater sound detection off- 
cer. When he returned from his tour in the 
Navy he accepted a position with the agri- 
cultural engineering department at Purdue 
University. In 1947 he returned to the Uni- 
versity of Nebraska as chairman of the agri- 
cultural engineering department and still 
holds this position. 

Mr. Hurlbut has been active in ASAE, 
having served as chairman of the Education 
and Research Division; as secretary, vice- 
chairman, and chairman of the Midcentral 
Section ; on the National Joint Committee on 
Fertilizer Application, Power and Ma- 
chinery Division; Motion Picture Subcom- 
mittee; and as a member of the Inspection 
Committee, Region 7, accrediting program, 
Engineers Council for Professional Devel- 
opment. 

He holds membership in several profes- 
sional and scientific organizations including 
Sigma Tau, Sigma Xi, Gamma Sigma Delta, 
American Society of Engineering Education, 
Nebraska Engineering Society, Lincoln Engi- 
neers Club, and is the chairman of the 
Nebraska Board of Tractor Testing Engi- 
neers. He is a registered professional engi- 
neer in Nebraska. 


Three Elected ASAE Fellows 


THE Council of ASAE recently elected the 
following members to the Grade of 
Fellow in the Society: C. J. Allen, F. O. 
Bartel and E. W. Tanquary. 


Charles J. Allen was born in 1877 at 
Moorestown, N. J. He attended Haverford 
College in Pennsylvania, graduating in 1900 
with a B.S. degree in mechanical engineer- 
ing. Immediately following graduation he 
joined the S. L. Allen & Co., Inc. as a ma- 
chine shop apprentice. He later became a 
designer and draftsman in the engineering 
department and in 1922 was elected vice- 
president in charge of engineering, a posi- 
tion which he still holds. He has been a di- 
rector of the company since 1928. 

Mr. Allen has contributed to the field of 
agricultural engineering specifically in the 
development of agricultural implements for 
planting and cultivating vegetables. (he 
has 17 patents in his name, 5 are jointly 
shared, and one British patent). He has 
been a member of ASAE since 1921 and has 
served on the National Joint Committee on 
Fertilizer Application and the Committee on 
Garden Tractors. 


Frank O. Bartel was born in Blue Earth, 
Minnesota in 1893. He attended the Uni- 
versity of Notre Dame and received a B.S. 
degree in civil engineering in 1915. He has 
been engaged in agricultural engineering 
activities continuously since his graduation, 
except for a short tour as engineer in the 
armed forces during World War I. 

Mr. Bartel was one of the early pioneers 
in the field of soil conservation, and he es- 
tablished and conducted the engineering ex- 
periments on the Federal-State Soil Erosion 
Experiment Station at Statesville, N. C., the 
results of which produced information for 
proper terracing methods in the Southeast. 
He served about twelve years with the SCS 
in the Southeast region as engineer in charge 
of flood control investigations and later as 
zone conservationist. He is now engaged in 
soil conservation and erosion control work 
in the: U.S. Navy Department. His work 
with the Navy has gained new respect for 
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the agricultural engineer among naval pro- 
fessional workers. 

He has been an active member of ASAE 
since 1920 and has contributed articles re- 
lating to soil conservation for publication in 
the Journal. 


Edwin W. Tanquary was born at Can- 
ton, Ill., in 1902. He studied mathematics 
and mechanical drawing in high school and 
after graduation he entered the pattern shop 
at the Canton plant of the International 
Harvester Co. He became interested in foun- 
dry work and studied foundry engineering 
by correspondence. In 1924 he was pro- 
moted to assistant foreman of the grey iron 
and malleable foundries, but later returned 
to the pattern shop as assistant foreman to 
assist in a program of foundry pattern 
modernization. 

He was transferred to the enginering de- 
partment in 1928 as eonsultant on casting 
design, and later assigned to tillage imple- 
ment design where he served until 1938. 
He was promoted to the company head- 
quarters office in Chicago and appointed en- 
gineering specialist to handle special assign- 
ments and later became staff engineer, Farm 
Implement Division. In 1945 he was elected 
chairman of the Advisory Engineering Com- 
mittee of the Farm Equipment Institute 
where he represents his company on farm 
implement engineering. As representative of 
the Farm Equipment Institute, Mr. Tan- 
quary represented the American farm equip- 
ment industry at a conference of the Interna- 
tional Organization for Standardization held 
in 1954 at Lisbon, Portugal. 

He became a member of ASAE in 1946 
and has contributed to the development of 
many of the ASAE standards. He served as 
vice-chairman of the Power and Machinery 
Division in 1949-50, and as chairman the 
following year. He is presently a member 
of the Division's Steering Committee. He 
was president of the Society in 1953-54 and 
completed his three-year term as a member 
of the Council in June, 1956. In 1955 he 
was appointed chairman of the ASAE 
Finance Committee. 


Nominees for Vice-President 
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L. W. HuRLBUT T. E. LonG 


Thomas E. Long is manager of the farm 
bureau, Portland Cement Assn. in Chicago, 
Ill. He was born in 1915 at Akron, Colo. 
He graduated from the University of Nebra- 
ska in 1939 with a B.S. degree in agricul- 
tural engineering. Following his graduation 
he accepted a position as assistant agricul- 
tural engineer at the North Dakota Agricul- 
tural Experiment Station doing research 
work in irrigation and farm structures. He 
was responsible for the development of an 
irrigation experimental research farm at 
Williston, N. D. 

In 1944 Mr. Long became agricultural 
engineer with Republic Steel Corp. doing 
research work in the use of prefabricated 
steel buildings for livestock and crop stor- 
age use. He accepted his present position 
with the Portland Cement Assn. in 1947 and 
his work is concerned with the use of con- 
crete for farm homes, farm structures, irri- 
gation and drainage. 

He became a member of ASAE in 1939, 
and has served as chairman of the Farm 
Structures Division, as secretary of the Chi- 
cago Section, and as chairman of the Farm 
Structures Division Steering Committee. He 
is a registered professional engineer in N. D. 


National Electrical Week 


HE National Electrical Week will be 

observed February 10-16. It will be an 
all-industry educational and promotion event 
with backing being provided by network 
television, radio, publication advertising, 
and by state and local activities. The appre- 
ciation of electricity and the contributions 
of the electrical industry to national prog- 
ress and the economy of both the United 
States and Canada will be stressed on pro- 
grams and in publicity. 


EJC Elects Officers 


‘THE board of directors of Engineers Joint 
Council held a meeting in November and 
elected J. W. Barker as president and F. S. 
Black as vice-president of EJC for 1957. 

Mr. Barker is presently chairman of the 
board of directors and president of the 
Research Corporation. He is a graduate of 
Massachusetts Institute of Technology in 
electrical engineering, and has served as pro- 
fessor at MIT and at Lehigh University, and 
later as dean of engineering, Columbia Uni- 
versity. He acted as special assistant to the 
Secretary of the Navy from 1941-1945. 

Mr. Black, publisher and editor of the 
Electrical World magazine, has been active 
with the American Institute of Electrical 
Engineers, and has been a member of the 
board of directors and chairman of the plan- 
ning committee of Engineers Joint Council. 
He is a graduate of the University of North 
Carolina with a B.S. degree in electrical en- 
gineering and a graduate of the National 
University Law School with an M.S. degree 
in patent law. 
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National Dairy 
Engineering Conference 


HE fifth annual National Dairy Engineer- 

ing Conference will be held February 26- 
27 in the Kellogg Center at Michigan State 
University. The program is divided into 
five different parts concerning new develop- 
ments in pasteurization; the use of vacuum 
in connection with pasteurization ; packaging 
and filling and distribution problems; stop 
the experts; and plant design and mainte- 
nance. 

I. J. Pflug will preside at the opening 
meeting on the morning of February 26. 
Papers will be presented on engineering 
principles of “no-hold” pasteurization; ex- 
periences with ‘‘no-hold”’ pasteurization and 
its use on high solids milk; principles and 
operation of the vacreator; high temperature 
vacuum pasteurization system; and an air 
purge device. After the noon luncheon dis- 
cussions will cover the weight control of 
milk; plastic bags for cream; filling milk 
dispenser cans; refrigerated trucks for retail 
routes; and plastic materials for truck body, 
bulk tank and tanker. 

Topics to be considered during the morn- 
ing session, February 27, will concern archi- 
tectural considerations for plant expansion, 
and how to specify concrete floor construc- 
tion. A panel discussion called ‘stop the 
experts’ will also be presented. The after- 
noon session will include papers on boiler 
safety controls; maintaining dairy walls, 
floors, and equipment; and the challenge 
ahead in dairy engineering. 


Scandinavian International 
Machinery Exhibition 


CANDINAVIA’'S first international ma- 
“7 chine-technical exhibition for agriculture, 
horticulture and livestock-raising, entitled 
“From Seed to Harvest,’’ will be held in 
the St. Erik’s Hall in Stockholm, Sweden, 
March 22-31. The exhibition will be a 
survey of today’s agricultural machinery and 
chemical products in the field. Sponsors of 
the show are jointly the JUF (Young farm- 
ers organization) and the Periodical Tractor- 
Journal together with the Exhibition Inc. 


ASHAE Annual Meeting 


"THE 63rd annual meeting of the American 
Society of Heating and A‘r-Condit‘on‘ng 
Engineers will be held at the Conrad Hilton 
Hotel in Chicago, Ill., February 25-28. 
Furtaer information can be obtained by 
writing to A. V. Hutchinson, Executive 
Secretary, American Society of Heating and 
Air-Cond'tioning Engineers, 62 Worth St., 
New York 13, N. Y. 


V-Belt Education Program 


THE Dayton Rubber Co. introduced a pro- 
gram on heavy-duty V-belts at the Penn- 
sylvania State University Agricultural Exten- 
sion School, December 11, for the 4-H lead- 
ers’ clinic held in connection with machinery 
demonstration at the Harrisburg, Pa., farm 
show building. 

The presentation consists of a slide-film 
and chart talk accompanied by a raw ma- 
terials and finished product display. It takes 
to the farmer and farm dealer level an edu- 
cational program on the proper application, 
maintenance and selection of agricultural V- 
belts. The program is designed to offer a 
better understanding of the value of the 
proper use of V-belts on combines, forage 
harvesters, corn pickers, balers, and other 
agricultural machines. 
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Michigan State agricultural engineering building shown above will house the extension and special 
exhibits to be on display during the Golden Arniversary Mecting of ASAE, June 23 to 26. In 
addition to extension exhibits, special exhibits will show equipment that is in the reseerch and 
development stage, or equipment that is not commercially available, but expected to be available 
in the future. These exhibits will consist of such items as a solar battery, a solar-powered pump, 
solar grain drying equipment, a solar furnace and a solar mobile. A model of an atomic power 
plant, an air-conditioned tractor, historical exhibits of farm machinery development, fuel injection 
systems for farm power units and gas turbine engines, and exhibits to show foreign farm machinery 
developments are being pianned. A medern industrial design exhibit of materials for building 
light, triangular-shaped frame structures, a U.S. Weather Bureau display on the formation ard 
spotting of tornadoes ard a display of historical draintile are only a few of the many items that 
will be of interest to ail agricultural engineers and guests. 


Nuclear Congress 


HE 1957 Nuclear Congress will meet 

March 11-15, 1957, at convention hall in 
Philadelphia, Pa. This congress is coor- 
dinated by the Engineers Joint Council and 
will include the 2nd nuclear engineering 
and science conference, 3rd_ international 
atomic exposition, Sth hot laboratories and 
equipment conference, and Sth atomic ener- 
gy in industry conference. 

A nuclear congress is held to foster a 
free exchange of knowledge, information 
and ideas between engineers and scientists 
in all fields of technology, among leaders in 
industry and management, between manage- 
ment and engineers and scientists; and to 
reduce the demands on the time of indi- 
viduals by bringing into one meeting the 
latest information end exhibits from all 
fields of nuclear science, engineering, and 
management covering creation and _ utiliza- 
tion of atomic energy for peaceful purposes. 


Research and Engineering 
Center Planned 


NTERNATIONAL Harvester Company 

has announced the construct‘on of a farm 
equipment research and engineering center 
at the company’s experimental farm in Hins- 
dale, Ill. 

The new building will contain research 
and engineering laboratories, experimental 
engineering shops, office space, cafeteria, 
draft'ng and designing rooms, a dispensary, 
testing laboratories, a power house for heat- 
ing the bu‘lding, and an elevated water 
tower for fire protection. The entire re- 
search and engineering organization of the 
company’s farm tractor division, a large por- 
tion of its farm implement research and en- 
gineering groups, and the engineering ma- 
terials research section will be located in the 
new building. Completion is scheduled for 
the summer of 1959. 


1957 © FEBRUARY * AGRICULTURAL ENGINEERING 


Southern Training Center 


THE Ford Motor Company is establishing 
a training center for tractors and farm 
machinery sales and service personnel on a 
farm in Dooly County, Ga. It will be op- 
erated by personnel from the Tractor and 
Implement Division's sales training depart- 
ment which also conducts training opera- 
tions at a farm near Clarkston, Mich. 

An administration and classroom build- 
ing, a service shop, and two equipment 
storage buildings were erected by mid- 
January, when training sessions began. 


DISA Meeting 


THE 38th annual meeting of the Dairy In- 
dustries Supply Association will be held 
at the Shoreham Hotel in Washington, 
D. C., March 14-15. 

A business session devoted to panel dis- 
cussions on the brennial Dairy Industries 
Exposition will follow the opening !unch- 
eon, March 14. The future of the dairy in- 
dustry will be discussed during the morning 
session on March 15 by a leading dairy pro- 
cessor, after which assoc‘ation business will 
be conducted. The concluding session will 
be a luncheon featuring a talk on the poli- 
cies of the present administration as they 
affect the dairy industries. 


industrial Waste Conference 


HE Purdue Industrial Waste Conference 

will be held May 13, 14, and 15 in the 
Purdue Memorial Union Building at Purdue 
University, Lafayette, Ind. Papers will be 
presented on subjects dealing with industrial 
wastes and their treatment 

Hotel reservations can be made at the 
Purdue Union Club, Fowler Hotel, Cedar 
Crest Hotel and Morris Bryant Hotel. Regis- 
tration blanks will be mailed upon request 
to Don E. Bloodgood, School of Civil En- 
gineering, Purdue University, Lafayette, Ind. 
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L. M. K. Boelter, dean of engineering, 
University of California, Los Angeles, re- 
ceived the Lamme Award for 1956, given by 
the American Society of Engineering Educa- 
tion, for “his work in the field of thermo- 
dynamics and heat and mass transfer, his 
efforts toward a reconciliation of the great 
areas of common interest in engineering 
education, his inspirational teaching of the 
principles of engineering, and for his civic 
interests and professional contributions.” 

Mr. Boelter was born in Winona, Minn., 
in 1898. He is an alumnus of the Univer- 
sity of California having earned a B.S. de- 
gree in mechanical engineering in 1917 and 
an M.S. degree in electrical engineering in 
1918. After graduation he joined the faculty 
as instructor in electrical engineering and 
remained there until 1934 when he accepted 
a position as agricultural engineer at the 
Agricultural Experiment Station, University 
of California, Davis. In 1941 he became 
associate dean of the College of Engineering 
of the University of California at Berkeley 
and three years later professor of engineer- 
ing and dean of the College of Engineering 
at the University of California at Los 
Angeles. 

He has been a member of ASAE since 
1942. He has been a leader in the effort to 
bring about a reconciliation of the areas of 
common interest in the various branches of 
engineering. 


Edward R. Gross, formerly head- of the 
agricultural engineering department at Rut- 
gers University, writes that he is now secre- 
tary of the Township of North Brunswick 
Planning Board, Middlesex County, New 
Jersey. His office is located in the Munici- 
pal Building, 4 Linwood Place, North 
Brunswick, a suburb of New Brunswick. 


Roger A. Miller joined the staff at Ohio 
State University as an extension agricultural 
engineer specializing in farm housing. Form- 
erly he was district engineer at Cornell Uni- 
versity, Ithaca, N. Y. 


Roy Winkle has been transferred from 
the Lancaster SCS office to area engineer at 
Warren, Ohio. 


E. W. Lehmann (Fellow ASAE) was 
named chairman of the Farm Safety Con- 
gress at the recent National Safety Congress 
and Exposition in Chicago. He is professor 
emeritus of the agricultural engineering dept. 
at the University of Illinois, and special 
representative to the vice-president of the 
farm implement division for International 
Harvester Co. 


Allen K. Gillette recently received an 
MS. degree in agricultural engineering from 
Michigan State University and has accepted 
a position as chief engineer of the dairy 
division for Perfection Mfg. Corp. at Belvi- 
dere, Ill. Prior to returning to MSU for 
further study toward an M.S. degree, Mr. 
Gillette was associated with the Detroit 
Edison Co. for five years as farm service 
advisor. 
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Merritt D. HILL 


Merritt D. Hill has been appointed as 
general manager of the Tractor and Imple- 
ment Div. of Ford Motor Co., Birmingham, 
Mich. Formerly assistant general manager of 
the Division he succeeds Irving A. Duffy, 
who has been appointed to the position of 
group vice-president. Mr. Duffy had been 
Division general manager since 1954. He 
will now have responsibility for the opera- 
tions of six divisions of the Company. 

Mr. Hill started early in the farm equip- 
ment business. As a boy of 12, he assisted 
his father, a farm equipment dealer, in de- 
livering and assembling new farm equipment 
on customers’ farms. Since that time he has 
had a lifetime of sales and merchandising 
experience. He was affiliated with General 
Motors for 12 years as sales manager of the 
Delco Battery Div., and later general mer- 
chandising manager of United Motor Serv- 
ice. In 1947 he joined the Dearborn Moters 
Corp. as general sales manager and was 
named vice-president and a member of the 
board of directors in 1950. 

In 1953 he joined Ford Motor Co. and 
served as assistant general manager until his 
recent appointment. He was born in Pon- 
tiac, Mich., and is a graduate of the Uni- 
versity of Detroit. 


1957 


D. W. RICHTER 


Donald W. Richter has been appointed 
sales engineer in charge of marketing pre- 
fabricated steel agricultural buildings for 
Armco Drainage & Metal Products, Inc., a 
subsidiary of Armco Steel Corp., Middle- 
town, Ohio. 


He joined Armco in 1953 as a marketing 
specialist in charge of the agricultural mar- 
kets section of the market development divi- 
sion shortly after receiving a Ph.D. degree 


in agricultural engineering from Cornell 
University. 


Ralph U. Blasingame (past-president of 
ASAE, 1936-37) who retired some years ago 
as head of the agricultural engineering de- 
partment of Pennsylvania State University, 
and who for a few years more recently car- 
ried out a special assignment as an agri- 
cultural engineering consultant to the Puerto 
Rico Agricultural Experiment Station, writes 
that he is now engaged as a consultant at the 
Alaska Agricultural Experiment Station at 
Palmer, Alaska. He highly recommends to 
any young agricultural engineer, who may be 
given an opportunity to undertake an assign- 
ment in Alaska, that he seriously considers 
accepting it. 


NECROLOGY 


George V. Dow, executive engineer at 
the John Deere Waterloo Tractor Works in 
Waterloo, Iowa, died of a heart attack, Octo- 
ber 26, while he and Mrs. Dow were attend- 
ing the annual dinner party of the Deere 
engineers and their wives. Mr. Dow was 
the principal speaker at the dinner. 

He was born in 1912 at Sheffield, Iowa. 
He attended Iowa State College, Ames, grad- 
uating in 1933 with a B.S. degree in me- 
chanical engineering. Immediately following 
graduation he accepted employment with the 
John Deere Waterloo Tractor Works and 
worked for them up until the time of his 
death except for two years service in the 
U.S. Army during World War II. 


Mr. Dow was a member of the Society of 
Automotive Engineers, the Waterloo Tech- 
nical Society, the Kiwanis Club, the Metho- 
dist Church and was active in Boy Scout 
work. He joined ASAE in 1955. 


J. E. Badley, president of Tractor Train- 
ing Service in Portland, Oregon, died on 
June 19, 1956. 

He was born in Meridian, Idaho in 1899. 
He attended Oregon State College and spe- 
cialized in agricultural engineering. From 
1919 to 1922 he worked first as mechanic 
and later as field service man servicing agri- 
cultural machines and implements for the 
Alexander-Badley Co. in Portland. 

The following year he was service man- 
ager throughout western United States for 
Bear Tractors, Inc. of New York City. In 
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1924 he formed the Badley Truck Co. in 
Portland, Ore., as truck distributors for the 
states of Oregon, Washington and Idaho. 
He served as western staff member for the 
Caterpillar Tractor Co. from 1929 until 
1931. The following year he became presi- 
dent of Angleworm Tractor Co., responsible 
for design, production and distribution of a 
small 10-hp farm tractor. In 1938 he became 
president of Tractor Training Service for 
training men as tractor engineers. He held 
this position until his death. 


Roy M. Magnuson, founder of Mag- 
nuson Engineers, Inc., San Jose specialists 
in fruit and vegetable processing machines, 
died in a San Jose hospital December 12, 
after a week’s illness. 

Mr. Magnuson, former president of the 
firm bearing his name, started the business 
in 1942, after being employed by Food 
Machinery and Chemical Corp. In addition 
to new designs in fruit and vegetable mach- 
inery, he is noted for perfecting a method 
and equipment for fighting fire by means of 
high pressure water fog. 

He and his firm are particularly well- 
known for their advanced equipment and 
ideas for tomato processing. In 1947 Mr. 
Magnuson visited Jamaica to help that area 
set up its first major tomato cannery. He 
started his career as an apprentice draftsman 
for the Samson Tractor Division of General 
Motors. He moved to San Jose in 1930, as 
chief engineer for a Stockton Pump Co. He 
had been a member of ASAE since 1938. 
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Reports from Local Sections 


Items vsed in this column must be received by the 20th of the month preceding publication date 


Pennsylvania Section 


The meeting of the Pennsylvania Section 
was held October 18-19 at the Beachcomber 
Hotel in Erie. Topics that were presented 
on October 18 were on potato harvesting 
and storage, frost control with irrigation, 
marketing problems in Northwest Pennsy]l- 
vania, the heat pump in Pennsylvania, and 
ethics of engineering. A buffet dinner was 
served after which J. L. Butt, National 
Secretary of ASAE, spoke. Later, group dis- 
cussions in the fields of machinery, water 
and soil, structures, and rural electrification 
were held. 

Friday morning, October 19, was devoted 
to a business meeting and short talks on 
grassland farming by local farmers. Other 
topics presented were on new research in 
hay drying, latest trends in wagon drying, 
preventative maintenance of silos and trends 
in forage harvesting equipment. 

The meeting closed with tours to Welch's 
grape juice plant, a modern dairy farm, and 
the locomotive division of the General Elec- 
tric Co. in Erie. 


Michigan Section 


The Michigan Section held a meeting 
February 9 at the Tractor and Implement 
Division of the Ford Motor Co., Birming- 
ham, Mich. The morning began with regis- 
tration after which two concurrent programs 
were scheduled. Papers were presented on 
a third dimension in farm chores by M. L. 
Esmay, and organize the farmstead for more 
profit by Louis Webb during the session 
presided over by R. C. Frevik, Section vice- 
chairman. R. J. Alpers, Section chairman, 
presided during the program at which a 
paper on agricultural drainage developments 
by Virgil Overholt was discussed. A tour of 
the Tractor and Implement Division Evalua- 
tion Center concluded the morning program. 

Luncheon was served in the Tractor and 
Implement Division Cafeteria and agricul- 


(Above) A corps of Ford engineers served as host members to the Mich- 
igan Section of ASAE during a meeting held at the Tractor and Imple- 
ment Division, Ford Motor Co. in Birmingham, February 9. (Left to 
right) C. B. Richey, chairman, Steering Committee of ASAE Power and 
Machinery Division and research engineer, general engineering dept. ; 
D. F. Kampe, member of Section publicity committee; R. C. Frevik, 
Section vice-chairman; Dale Roeder, chief engineer, and R. J. Miller, 
manager, general engineering dept. 


(Right) The executive committee of the North Atlantic Section met Novem- 

ber 9 in Boston to discuss plans for the 1957 

invitation to hold the meeting on the campus of the University of Dela- 

ware has been accepted. (Left to right) B. L. Bondurant, vice-chairman; 

Arthur G. Fox, secretary-treasurer; Herbert N. Stapleton, chairman; and 
Merle S. Klinck, junior past-chairman 


ASAE Meetings Calendar 


February 16—On1o SECTION, Elks Club, 
Findlay, Ohio 


March 1-2—NorTH CAROLINA SECTION, 
place not announced. 


March 28 and 29 SOUTHWEST SECTION, 
College Station, Texas 


March 29-30 — Mip-CENTRAL SECTION, Ho- 
tel Robidoux, St. Joseph, Mo. 


April 5-6 — Rocky MouNrTAIN SECTION, 
University of Wyoming, Laramie 


April 24 — MICHIGAN SECTION, Howell Boy 
Scout Camp, Brighton, Mich. 


April 26-27 — FLoripa Section, Lakeland, 
Fla. 


June 23-26 — GOLDEN ANNIVERSARY 
ANNUAL MEETING, Michigan State Uni- 
versity, East Lansing 


December 15-18—WINTER MEETING, Edge- 
water Beach Hotel, Chicago, Ill. 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


tural engineering students were guests of 
the Ford Tractor and Implement Division. 
A business mecting followed with R. J. 
Alpers presiding. “Modern power plants”’ 
was the theme of the afternoon session and 
papers were presented on reciprocal piston 
engine by Louis L. Otto, MSU mechanical 
engineering dept.; high compression and 
fuel injection by Max Roensk director, 
Chevrolet Engineering Laboratory; free 
piston engine by Louis L. Otto; and the 
gas turbine engine by L. T. Alpers, sales 
engineer, Boeing Airplane Co., Seattle, 
Wash. Dale L. Roeder presided. 


Section meeting. An 
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Alabama Section 


The Alabama State ‘Section held a meet- 
ing October 11-12 at Winfield, Ala. with 
approximately 50 in attendance. The first 
day consisted of registration, a tour of the 
Upper Coastal Plains Substation, and a ban- 
quet in the evening with Senator Albert 
Davis of Aliceville as the speaker. 

During the morning session on Friday, 
October 12, papers were presented on new 
innovations in building construction, by 
Walter Grub; small watershed work under 
Public Law 566, by Sam Richburg; pressure 
measurements under tractor and implement 
tires, by A. W. Cooper; and on the heat 
pump—today and tomorrow, by C. W. Cheat- 
ham. The meeting closed with a business 
session at 11:00 a.m. Joe Hixon, vice- 
chairman of the Alabama Section presided. 


Ohio Section 


A meeting of the Ohio Section will be 
held February 16 at the Elks Club in Find- 
lay, Ohio. The morning program will cover 
a tour of the Hancock Brick and Tile Co. 
plant, and the presentation of a paper on 
engineering problems involved in the manu- 
facture of draintile by James L. Child, Jr., 
Hancock Brick and Tile Co. 

During the afternoon session H. H. 
Morse, SCS, will discuss soil and water con- 
servation practices needed in Ohio, and 
G. O. Schwab, agricultural engineering de- 
partment, Ohio State University, will pre- 
sent a paper on equipment requirements for 
conservation farming. A symposium on 
proposed changes in the Ohio ditch laws is 
also scheduled. The panel members will be 
Guy Neeper, county engineer; John Sims, 
Ohio Farm Bureau Federation, and Virgil 
Overholt, Hancock Brick and Tile Co. The 


session will close with a business meeting. 


Mid-Central Section 


A meeting of the Mid-Central Section will 
be held in Hotel Robidoux at St. Joseph, 
Mo., March 29-30. A program is being 
planned which will contain papers of in- 
terest to all who have a broad interest in 
agricultural engineering. Each of the four 
agricultural engineering departments repre- 
sented in the Mid-Central Section, Iowa, 
Nebraska, Kansas and Missouri, will be 
asked to have a staff member present a 15- 
minute discussion of some significant re- 
search program in progress. Extension 
representatives from each state will describe 
the extension programs actively being pro- 
moted. An industry representative from 
each state will present a subject of interest 
in the commercial field. 
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New Tractor Line 


International Harvester Co. has announced 
a new line of 10 farm and industrial wheel 
tractors. The tractors are identified by a 
new, two-tone red and white color, new 
model designations, new features, and in- 
creased horsepower in most models. Farm 
tractors in the new line are the 1-plow 
Farmall Cub, the 1 and 2-plow Farmall 130, 
the Farmall 230 in the 2-plow class, the 
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Farmall 350 and International 350 Utility in 
the 3-plow field, the Farmall 450 and Inter- 
national W-450 in the 4 or 5-plow size and 
the International 650 in the 5 and 6-plow 
size. 

Increased horsepower, more precision con- 
trol of hydraulically operated implements, 
power adjusted rear wheels, and a new hitch 
with traction control are features of the new 
models. A complete story of the new hitch 
appears in this issue. 


(For more facts circle No. 86 on reoly card) 


Extends Pipe Size Range 


Easton Plastic Products Co., Inc., Easton, 
Pa., has extended its pipe size range of 
rigid (unplasticized) PVC pipe to include 
all standard pipe sizes from 4 to 6-in. In 
irrigation the pipe is said to resist corrosion 
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and electrolytic attack in any soil. Accord- 
ing to the manufacturer, it has been ap- 
proved by the National Sanitation Tounda- 
tion for use with drinking water, and is 
finding increased use as protection for un- 
derground telephone and electric wiring. 


(For more facts circle No. 100 on reply card) 


New Six-Plow Tractor 


J. I. Case Co., Racine, Wis., has announced 
a new six-plow, six-speed, six-cylinder 
Model 600 tractor. New fast power steer- 


dual-control 


ing, 
pendent power take-off and declutchable belt 
pulley are features of the new model. 
Diesel or LP-gas engines are available in 
standard and Rice Special models. 


(For more facts circle No. 85 on reply card) 


hydraulic system, inde- 
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Combination Leveler, Scraper 
and Tillage Tool 


The Eversman Mfg. Co., has announced a 
new combination automatic land _leveler, 
open bottom hydraulic scraper and tillage 
tool for seedbed preparation. The new 
model is 32 ft, Gin long and 12 ft wide, 
weighs 2010 lb. has 1% cuyd dirt capacity 
and pulls with a 3-plow tractor. 

Improvements in the crank axle design 
have been made in the new model. The 


main wheels have been moved farther ahead 
As a result the blade lowers at 


of the blade. 
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an earlier point on the high spots and starts 
to cut sooner. This action will eliminate 
the long shallow ridges. The blade raises 
to dump earlier resulting in overfilling of 
low spots to allow for dirt settlement. Also, 
the new crank axle design alters the rela- 
tionship between the tension springs and the 
movement of the main wheels so that 
greater weight of the machine is transferred 
to the cutting edge and less weight remains 
on the main wheels during a cut. 


(For more facts circle No. 84 on reply card) 


Improved Electronic Timer 


General Control Co., 367 Boylston, Bos- 
ton, Mass., has announced improvements in 
its type ET, electronic timer. Changes in- 
clude an improved line of matched indus- 
trial housings for various mounting condi- 
tions. In the case of the boxed, sheet-metal 
housing, type ETH, the front of the en- 
closure has been split to permit access to 
the terminals for fast wiring changes. Other 


changes include the slide-out chassis with 
plug-in tube and condenser. 

The ET timer is designed to control timed 
cperations between 60 milliseconds and 60 
seconds, and is adjustable to any fraction of 
this range. It has readily accessible ter- 
minals, isolated load contacts, and a large, 
easy-to-read dial. It is available in 115 or 
220-volt, a-c. 60-cycle models. Write for 
bulletin ET-600 for additional information. 


(For more facts circle No. 93 on reply card) 
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Introduces Tractor Loader 


New Idea Farm Equipment Co., Cold- 
water, Ohio, has introduced a new hydraulic 
loader designed for use with row crop and 
adjustable front axle tractors. Mounting 
brackets, hose and trip lever support vary on 
some tractor models, requiring minimum 
dealer inventories, it 1s said. 


Three mounting points for cylinders give 
a selection of lifting heights and capacities. 


The manufacturer reports that double- 
acting hydraulic cylinders, except on Allis- 
Chalmers WD and WD-45 tractors, serve as 
their own oil reservoir and no extra supply 
tanks are needed. Single-acting cylinders 
are used on A-C tractors. 

The new loader has a lift capacity to full 
height of 2,000 to 2,400 lb, depending on 
the hydraulic systern, with an additional 25 
percent breakaway capacity. At the present 
time, the new loader fits the Allis-Chalmers 
WD and WD.-45, Deere 50, 60 and 70, and 
Farmall 300 and 400 tractors. The com- 
pany reports that the loader will fit other 
tractors soon. 


(For more facts circle No. 94 on reply card) 


Salinity. and Fertilizer Soil Tester 


Industrial Instruments, Inc., Cedar Grove, 
J., has introduced an instrument to 
measure the amount of soil fertilizer or 
soil salinity by the soil extract method. The 
instrument is said to be especially advan- 
tageous where it is necessary to make tests 
on a large number of soil samples. It is 
adapted for laboratory rather than field test- 


“* 
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ing, in general. A soil extract is made by 
placing air-dry screened soil and some dis- 
tilled water in a flask and occasionally 
shaking. After 30min, the suspension is 
filtered through a glass funnel and filter 
paper. The clear or slightly cloudy filtrate 
is reserved for measurement. 

The bridge is an a-c Wheatstone Bridge, 
which reads directly in terms of the con- 
ventional ‘‘K’’ factor. A bu'lt-in manual 
temperature compensator is said to eliminate 
the need for calculations. 


(For more facts circle No. 92 on reply card) 
(Continued on page 114) 
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WHEN YOU’RE 
DESIGNING FOR 
LOWER COST... 


If your implement design problem involves cost reduction, you'll 
find your answer in the CHAIN Belt Big Five—the five basic 
types of implement chains that provide the answers to any need. 


Consider, for example, Rex® Series CA Conveyor Chain. This 
chain is basically similar in appearance and application to ASA 
double-pitch roller chain. Its cost is substantially less. A matching 
drive series is also available in this basic type—Series A. 


Your Chain Belt District Sales Engineer is trained to help you 
in selecting the chain that best fits your design—the chain that 
will give you at lowest cost the reliability of service which your 
application demands. Call him today or write CHAIN Belt Com- 
pany, 4680 West Greenfield Avenue, Milwaukee 1, Wisconsin. 
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Steel detachable chain HF steel detachable chain Series A and CA double-pitch roller chain Series AR rolleriess chain ASA double-pitch roller chain 


Milwaukee 1, Wisconsin 
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Stainless Steel Helps Farmers solve the work and sanita- 
tion problem of handling many small cans every day. Stain- 


less steel tanks like that shown above make the bulk milk 
system practical. They permit storing milk for two days 


Farmers protect 
save work by using 


Here’s a 500-gallon chromium-nickel stainless steel 
tank that brings several advantages to Ernest 
Braley, owner of 40 Holsteins. 


First, purity of milk is protected because stainless 
chromium-nickel steel resists attacks by food acids, 
steam, water, atmosphere and also by cleaning solu- 
tions. Thus, no corrosion products are given off that 
may affect either purity or flavor of the milk. More- 
over, the dense surface of chromium-nickel stainless 
can be readily polished to a smooth finish which 
offers no harbor for bacteria or other contaminants. 


And, this tough, rugged metal is easy to clean and 


iXco, THE INTERNATIONAL NICKEL COMPANY, INC 
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without danger of contamination from the metal. Yet they 
are easy to clean despite the 2-day storage. This tank holds 
milk at 35°F. Transferring milk from tank to pick-up truck 
takes about 10 minutes at the Braley farm, Bangor, Maine. 


purity of milk and 
Stainless steel tanks 


keep hygienically clean. Uniike metals that corrode 
and pit, stainless steel saves the dairy farmer con- 
siderable work. His routine scrubbing, washing and 
rinsing take less effort. And less time. 


Stainless steel is not only a sanitary metal, it’s 
also a tough metal that stands rough usage. Even 
abuse. So start using it now for dairy and allied 
equipment. Leading steel companies produce aus- 
tenitic chromium-nickel stainless steels in all com- 
mercial forms. We’ll be glad to help you select 
exactly the right type of stainless for your specific 
needs. Send us details of your application for our 
suggestions. 


67 Wall Street 
= New York 5S, N.Y. 


AGRICULTURAL ENGINEERING * FEBRUARY * 1957 


| 
. : 
«ES es | rr | . RL ET? Se MORN EEN ES mes ° — -_ 

n, ‘ q y S ieee =. =o. Pee ie a : , ypin'S s . i 

a bs ——— 2 | : eee. a a a } 

a 4 wW* fia ee ‘ , ~ a i 
cin r { P :. = a & 3 b Ea =. me =) ae Be, fe : ° > “ 

j : Can°0:l( ti‘ ( Orr By ck es a a 
ox be ! i 4 wee . aes. - AS rc f . 

f oS > i See ae —— © «we 

a . 7 3 }. oe ; x ee q y, 

” pee . eRe, ieee 23 i 
5 ele : 2 ‘ * Pes: 9 aes 3 i an - : C — 

C 3 4 ; Sie, oe fi ; ! % 5 
e { ed . & ' oe me j { ¥ 4 
ba .. a “ ; hie 4 = % e ‘ . x ee “ 

‘ a ‘ otal ; Mee gay * - Ae suis 

Pies ‘ al ~ : air a oe Ci pe . be 6 Pa Neen ae 

tig ? ’ s : : Bee ee ce ae ee * eee ; 
AES a d : : t : co a ae: 2 2 aa: aS , ee & ay ¢ 

pet: . i : pees: re oe oe a 1% 
5 Sel ‘cme a” et a ee t ui ca eo ‘ aK 
4 j . . poate 4 ~~ : . ‘ er a fete) * ae 
5 ie ree FF ae ae , = : ‘ ot we —— & 
a ; ' ~ wr fo fae... _— =. ; ¢ 
4 ts ‘3 - ¥ ees ; : — gel * 
at + > wae 7 f P LA he ig ee #0 RPS 4 ee . 
ree > me ll 4 a " 9 q eae : a F 4 j 

+ ern ee : i be gi Ys C Up eee ; 

. : Gaon a = ee Fie ce re F 
ee . és t q et | —— yy. @ — a q a ; 

s : ’ an a ES A cS COTS ee 2 . : ad | Z : tat ; , - t. . , ‘ae . j x ci 
: ie Fey. ‘na a fui. f = 

' cae ’ La ee ar : an 
eo aww © y,. —— . : 

ae mere i | j eg a 
es 2 ‘ : 7” . _— ‘ . gy 
ee ¥ Se names" y ; Se 
highs Pes #8 . P, * alae , ae a ™ 4 4 
) i . : , 4 ££ es : se ol , ‘ * 

ah a 2”, ; > | te : ioe 4 Gir a 

3B. } : 7 La Se ee ies 

es 4 uy” a! ae Ae Sp at ag 4: 

i a, ee o« © eee eee eee ae 
see i Sy ly, fi ng Me % 
Park. : Beas ae a ee talline eR Mi Sia A ee “ 

Re ed : ‘ hes Ge ¢’ ¢ poe eae Ee ae. aaeeneale iy 

z & ees. “= ae Sia. PER Ge Ae do Se nd 

“ “egy es # * nd Se EL SP 
ee eo enti ‘ FS RS ie * 
5; ; ‘ ti ae ale ee ME sie Ss TSS een es 
ys ~ ee we - % Bre apes coke 8 ee eS a Gn % i. 
5 ' : ‘ Pe Bes a Fee tae ae noe he yank Sbess 

Bs os arr ete SY } Peis ous te ee ae 

‘ = : ' — 3 oo —_ es 3 4's hey % & SS j le te, of P hegre Bar ae 

i 5 ® ? i ‘ —_—— — : Bie oP ee gy RE. = res 

at ea — Sa ee ee ote 

: ' : A : | ie ne oe ea Le oa 
; Brees, Bia > r. REE, PS ce ae es 
e ; é sae . 4% z Se” 3K Sees - aes 
ees A eo Sa ~ ae eR cei Ea ae 
4. . a be ae, iene et 

Bs. 2 : poe — i - 4 - ee ee 2 

‘ aaa ee - a > acta —————— a 
Es rs SS Ss. er ee ee eo 
Se is . eee : ee! ai a | ak 
Sate i ate. 3 Se ee “any *, Se rom uae Mae) : 7 in 2 ~ ii vs 
oy j i” Some NE i ae rae - > ip ee 

. ' Fa atin Oe nd iat. Seo Sm eee Ql See 
ae ee a ee " * iz a 
: re Re el ee he 
_ =< st 
: : oe 
Mo mk 
. 
«ee : ‘ 
4 ee ee 3 
fi. : pt 
Bic: se Pear 
ee Bs 
x er os +S 
ce | ace 
4 s a | ES ees 
. bs 

) | Nagaae 
we ‘ae | 3 

uber 
es Le yi 
ee a iv | ot 
wee sae 
ess ; ie 
2 oe eT ee 
% -* | ape 

ayo ile ae 
ace eee = 
oe { 


1957 * FEBRUARY * AGRICULTURAL ENGINEERING 


1957 * 


TORRINGTON NEEDLE BEARINGS 
GIVE YOU THESE BENEFITS 


elow coefficient of starting and 
running friction 


e full complement of rollers 


e unequaled radial load capacity 
e low unit cost 


e long service life 

« compactness and light weight 

e runs directly on hardened shafts 
e permits use of larger and stiffer 


shafts 
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Set 


Close-up of precision! 


This Needle Roller, key to the operation of the Torrington Needle Bear- 

ing, is a microscopically precise example of Torrington craftsmanship. 
In every manufacturing step, from selection of bearing materials to 

final polishing, these rollers are checked with strict quality control. 

A full complement of rollers, mounted in a precision-made, case- 
hardened retaining shell, provides a maximum number of contact lines, 
giving the Torrington Needle Bearing a higher radial load capacity than 
any other anti-friction bearing of comparable size. Rollers operate 
smoothly with low coefficient of starting and running friction. 

Torrington’s experience with Needle Bearings spans the history of 
their development for thousands of successful applications. In seeing 
that you get every last ounce of performance these unique bearings can 
deliver, your Torrington representative is an expert: call on him at any 
time. The Torrington Company, Torrington, Conn.; South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE ROLLERS - SPHERICAL ROLLER - TAPERED ROLLER ~ CYLINDRICAL ROLLER - NEEDLE ~- BALL « THRUST 
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Versatile new self-propelled unit 
is driven by TDA’* transmission-and-axle! 


The self-propelled forage harvester 
you see here is something new in the 
farm implement field. Equipped with 
3 basic attachments, this single piece 
of equipment will harvest all types 
of forage crops from corn to grasses 
or legumes, whether row or broad- 
cast, standing or windrowed. 


When the time came to design a 
special combination transmission 
and axle for this new harvester, the 
manufacturer called on Timken- 
Detroit®—the world’s leader in the 
axle field. 


TDA’s engineers agreed with the 
manufacturer that the design of this 
special driving assembly presented 
some special problems. But as it 
turned out, they found they had 
solved practically the same prob- 
lems for another manufacturer in a 
related field. So, by modifying an 
existing design, they were able to 
meet the specifications of the new 
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forage harvester exactly —and at sub- 
stantial savings, both in time and in 
development and manufacturing 
costs. 


This is a typical example of TDA’s 
experience in producing drive assem- 
blies for the farm implement field. If 
you have a problem in designing or 
building farm equipment, remember, 
you can always depend on TDA’s 
long experience and vast manufac- 
turing facilities to get the job done 
right and at low cost. Your inquiries 
are welcomed. 
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ROCKWELL SPR 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin 
Utica, New York * Ashtabula, Kenton and Newark, Ohio 
New Castle, Pa. 


©1956, R S & A Company 


TDA driving mechanism for 


self-propelled 3-way forage harvester 
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Bae} Allis-Chalmers Stretches 
7 ae ee ge Farm Dollars with 
ange” Thermoid Rubber Products 


On “ALL-CROP” Drills, built by Allis-Chalmers, 
with Thermcid Band Seeders attached, farmers “ALL-CROP” Drills also feature Thermoid Fer- 
—s up to 507% on seed costs, and get 28% ere tilizer Hose, with an exclusive, extremely flexible 
yield. Accurate seed placement behind the disc design that won’t collapse from wear or clog 
from corrosion. Tests prove Thermoid Fertilizer 
Hose lasts three times longer than steel tubes. 
Chemicals corrode steel but not rubber! Along 
with the Band Seeder, the hose assures efficient 
use of fertilizer. 


method, fertilizer feeds the seeds—not the weeds! 


openers insures close-to-surface germination. 
Increased yields of hardier, more drought-resis- 
tant grasses and legumes have been reported— 
in many cases at savings of more than $5.00 
an acre on seed costs alone! And, by using this 


Bandseeding is a must for better grassland farming. Rubber 


fertilizer hose is a must for trouble-free service on fertilizer 
drills.Write to us for complete details. 


Stretch farm dollars 
with Thermoid Rubber 


Farm Products Division 
Thermoid Co., Trenton, N.J. 
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NEIGHBORLY MEETING: “Advanced 
Custom-Made Havoline Motor Oil keeps 
tractor engines cleaner, thus delivering full 
draw bar power,” says R. E. Stafford (right), 
Texaco Consignee of Waycross, Ga. Mack 
Carter (left) of Blackshear, Ga., Dodge 
dealer, and farmers J. C. Blalock (leather 
jacket) and J. D. Lowman of Mershon, Ga., 
are interested listeners. 


“ware” TEXACO PRODUCTS 


DIVISION OFFICES: Atlanta, Ga.; Boston 16, Mass.; Buffalo 9, N. Y.; Butte, Mont.; Chicago 4, Ill.; Dallas 2, Tex.; 
Denver 3, Colo.; Houston 2, Tex.; Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; 


oe SLIDING BAR HITCH 


It slides in and out about 3 feet, 
making hitch easy. And Marfak lubri- 
cant cushions and eases the punishing 
blows on bearings in field work... 
Marfak won’t wash off, drip out, dry out 
or cake up. Arnold Karrels (right) 
demonstrates hitch to Jack Wilson, 
Texaco Distributor of Fredonia, Wis. 


SPECIAL DELIVERY: Bert Viar (left), 
who farms 500 acres near Lenox, Tenn., 
uses Texaco Fire Chief gasoline because it 
gives superior Fire-Power for low cost 
operation. Texaco Consignee Jerry Hind- 
man (right) of Dyersburg, provides timely 
service with the delivery of a new Firestone 
truck tire, held by Guy Childress (center). 


New Orleans 16, La.; New York 17, N. Y.; Norfolk 10, Va.; Seattle 1, Wash. 


Texaco Products are also distributed in Canada, Latin America, and Africa. 


TUNE IN... Metropolitan Opera radio broadcasts every Saturday afternoon. 


See newspaper for time and station. 
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THE TEXAS COMPANY 


makes hitching easy 


osm: 


Arnotp Karrets who farms 235 acres near Fredonia, Wis., 
had trouble hitching a wagon to his forage harvester so he 
invented a sliding bar hitch which he put together with 
a welder. Bar is held at maximum length by a 
logging chain. Now hitching is easy. 


Mr. Karrels, like keen farmers from coast-to-coast, 


has found that it pays to farm with Texaco products. 
He gets dependable service from Texaco Distributor, 
Jack Wilson, of the Fredonia-Belgium Oil Co. 


all 48 states, Texaco Dealers will serve 
you with famous Sky Chief gasoline, super- 
charged with Petrox, to give maximum 
power and reduce engine wear . . . famous 
Fire Chief at the regular gasoline price, 
both 100% Climate-Controlled ... Advanced 
Custom-Made Havoline Motor Oil and 
Marfak Lubricant. 
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Try a 57 IH tractor...see how it gives you 


POWER 


put to 


TTER USE 


5 NEW 
Relax in the seat of a new, more powerful IH tractor! FARMALL’ 
See how everything you touch puts power to better use! 
See how you power-away hard work and high costs that tractors 
used to wear you out and waste your time and money. 5 NEW 
New increased power — in seven of 10 new IH tractors " oe ae 
—gives more snap and go... greater reserve power. INTERNATIONAL 
New Fast-Hitch with Traction-Control gives you trac- tractors ; 
tion that grows with the load! Handy lever lets you i 
match range of weight transfer to all soil conditions— 1TO 6-PLOW f 
practically ends need for wheel weights. SIZES é 
New diesel models . . . new power spaced wheels... 
new feather-action Hydra-Touch® hydraulics—these "MODELS 
are typical IH advancements for ’57. UNLIMITED” 


Choose from “‘America’s top ten’’—to fit your needs 
exactly! “‘Models unlimited” with dozens of options. 


New McCormick® Farmall 450! ww 
This 4-5-plow tractor has increased net 
power, new Fast-Hitch with Traction- F le 
Control, improved Hydra-Touch hydrau- —_ 
lics and other new 1957 features. 


BS AT Lo 


FARM Akt 


on ii) RRR ERRES by 


ee hearse 
* 4 ‘€ en a ’ 
: 4 F Say 
®, ee * 0% 
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.. ree oe, ee .. ~~ . : 
YY =e ee hat hd SS Pens 
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é ere 
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eu Your IH dealer will gladly demonstrate 
power put to better use. See and try the 


Farmall or International tractor built t h H ‘ ’ 
bring you far greater ieutting ‘llctancyt See t e lH Power Line or 57 
SEE YOUR 


INTE RNATIONAL at your IH dealer 


Try the latest features—test-drive 


HARVE STE R DEALER the model that fits your needs! 


International Harvester products poy for themselves in use—McCormick Farm Equipment 
and Farmall Tractors . . . Motor Trucks . . . Construction Equipment—General Office, 
Chicago 1, lilinois 
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. . . New Products 
(Continued from page 106) 


New Garden Power Units 


S. L. Allen & Co., Inc., Philadelphia, Pa., 
have introduced new features in two newly- 
developed garden-type power units, de- 
signated as the Super Planetiller and the 
B8G walking tractor. 


The tiller unit reportedly combines two 
ground working jobs into one operation. 
The two-in-one operation is achieved by the 
location of a 141/-in roller behind eight, 
large-size tempered 12-in tines. As the unit 
is operated it first tills the ground and then 
with the roller performs the additional func- 


No ordinary cooling 
system could have done 
it! To help make Wis- 
consin Engines first 
choice everywhere, it 
took a special system 
with these finer points. 
@ A high-capacity fan, 
integrally cast with fly- 
wheel, pushes more air 
through engine. 
@ Time-engineered, 
time-tested cooling fin 
design integrally cast 


tion of pressing down the tilth as a second 
preparatory step to seeding and fertilizing. 
Another new and practical feature of the 


in cylinder blocks and oS », Gk} < » dl 
heads. TP een ce 


@ Scientifically de- His 
signed and placed air 
shrouding, providing 
correct heat dissipation. 


The result . . . trouble- 
free operation, sub-zero 
to 140° temperatures. 
Write for S198... 
handy service map and 
list of approved 
service stations. 


WISCONSIN MOTOR 
CORPORATION 
MILWAUKEE 46, WISCONSIN 


World's Largest Builders of 
Heavy-Duty Air-Cooled Engines 


cae er te ETERS LA OT LIE TS 


«another reason why 


WISCONSIN 
ENGINES rank 


ist in the world,3 to 36 hp. 


Butter Parformance Diapends om Batter Fecturee.... 
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tiller is its offset handles which can be set 
and secured in angled positions to the right 
or left of the conventional straight-back 
handle line. In operation it permits the op- 
erator to walk on either side of the unit 
instead of directly behind it, thus prevent- 
ing tramping of the newly tilled and rolled 
ground. The offset handles also make it 
easy to use the tiller in hard-to-get areas 
around shrubs and trees and close to a build- 
ing line. 

Ease and versatility of operation is 
stressed also in the new walking tractor. It 
has an automotive type gear shift lever con- 
trolling the use of its three forward and 
one reverse speeds. The gear shift lever 
made in an extra long length is easily 
reached from the operator's normal position 
in back of the unit. 


In addition to the regular rear hitch 
it has been fitted with a newly-designed 
quick front hitch for attachments including 
mowers, tiller, saw attachment and a dirt 
grader and snow plow. Attachments that 
have to be power driven can be connected 
to either one of two power take-offs, one 
driven at engine speed and the other at one- 
sixth engine speed. 

(For more facts circle No. 2 on reply card) 


LP-Gas and Three Front Options 


The Tractor and Implement Div. of Ford 
Movior Co., has announced the availability 
of three optional front wheel arrangements 
for its row crop tractors, and LP-gas engines 
as factory installed optional equipment on 


— a oe 
—— as 4 


all tractor models. The front end options 
include single-wheel tricycle, dual-wheel 
tricycle or adjustable front axle four-wheel. 

The single-wheel tricycle front end uses 
a “C” axle support and the dual-wheel tri- 
cycle option employs a one-piece pedestal 
with integral gears. The wide adjustable 
front axle permits spacing the front wheels 
from 52 to 76 in, and up to 80 in with the 
wheels reversed. 


(For more facts circle No. 3 on reply card) 


Expands Planter Line 


Deere & Co. has expanded its line of 
planters to four models—the 23-B, 23-C, 
23-R, and 23-F. The 23-B and 23-R unit 
planters attach to any 1% to 2'4-in square 
tool bar. Each unit planter is a one-row, 
self-contained drill-type planter. Multiple 
units can be used. 


ah 


4 ye ¢ 
{ye y fas oN ? 
fis” en ge Rag 

OE i Bon 


4 ie Fe ee! 
es PR 

The 23-C and 23-F unit planters attach 
directly to cultivator frames. The 23-C is a 
two-row planter that attaches to a rear- 
mounted cultivator. The 23-F mounts on 
two-row, front-mounted cultivators for tri- 
cycle-type tractors. 


(For more facts circle No. 83 on reply card) 


(Continued on page.116) 
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The story of long-lived 
STEEL LINK-BELT 


high-quality 
chain --- 


1 SPECIAL-ANALYSIS STRIP STEEL— tempered by heat treatment for precise 
combination of strength and wear resistance—'s cut and formed into Steel Link- 
Belt by progressive dies. Rigid laboratory control maintains quality through every 
phase from raw material to finished steel. 


2. 22 STOCK SIZES— The complete line of Steel Link- 3 EASY COUPLING AND UNCOUPLING IN FIELD (or fac- 
Belt chain for light drive, conveying and elevating service tory) are assured by hook design. Correct relation between 
gives you the right chain for maximum life on each job. hook opening and end bar prevents uncoupling during service. 


SE attachment 


. e ; ae 
me GJ GeO oe 


“en ey] 
SH as so cium f& [i [me @0) 1 Cy = ) 


4. 65 ONE-PIECE AND WELDED ATTACHMENTS permit 5. 
economical adaptation of Steel Link-Belt to almost any con- 
veying or elevating job. 


FOR EQUAL LOAD DISTRIBUTION, multi-strand chains 
are first pre-loaded at factory to assure accurate alignment 
and attachment spacing. Tags, as shown above, are attached 
to each strand. Matched sets are coiled and wired. 


= | 
Pe et 


LINK{@;BELT 


a 
“wre 


CHAINS AND SPROCKETS 


6. UNEQUALLED APPLICATION EXPERIENCE ASSURES THE 
RIGHT RECOMMENDATION — Our engineers work with manu- 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export 


facturers in field tests, analyze their problems, interpret their Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Mar- 
exact requirements. For the coaighats long-life story of Steel rickville, N.S.W.; South Africa, Springs. Representatives Throughout the 
Link-Belt, get Book 2403 from your nearest Link-Belt Office. World. 14,253 
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. . . New Products 
(Continued from page 114) 


Mower-Crusher Hay Conditioner 


New Holland Machine Co., New Hol- 
land, Pa., has developed a _ smooth-roll 
mower-crusher that is said to condition hay 
so that it dries in almost half the time and 
retains more of its food value. 


The new unit rolls across fields at speeds 
up to 7 mph, combining two operations. 
Crushing is accomplished with smooth rol- 
lers that crack stems lengthwise. Stems that 
go through sideways are said to be crushed 
just as effectively as those entering length- 
wise. 

The dual-purpose unit is completely con- 
trolled from the tractor seat. A_ single 


BALA 
CLUTCH 
LINKAGE 


“i 


OFFSETS ‘Wh 
CENTRIFUGAL 


Disengagement of ROCKFORD 
Over-Center Clutches is positive. 
It is accomplished by a linkage 
arrangement which is counter- 
balanced to offset the effects of 
centrifugal force — prevalent in 
modern high-speed engines. Give 
your product this and several other 
advantages — by specifying a 
ROCKFORD clutch. 


ROCKFORD Clutch Division BORG-WARNER 


1325 Eighteenth Ave., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Ill. 
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hydraulic cylinder raises and lowers the 
cutter bar and crusher pickup. A rope con- 
trol operates the pickup independently. The 
crushed section attaches to any of the Model 
40 series mowers or comes separately. In 


combination, the crusher conditions that 


swath mowed on the previous round while 
the mower is cutting a new swath. 


(For more facts circle No. 95 on reply card) 


(are wee 
Jeanne 


Adds 95-Bu PTO Spreader 


New Idea Farm Equipment Co., Cold- 
water, Ohio, has added a new 95-bu PTO- 
driven manure spreader, increasing its line 
to five different models. The new No. 200 
spreader carries a full-year guarantee. It in- 
corporates most of the features found in the 
125-bu PTO model, including the heavy- 
duty power train. Also it has the entire 
major drive mechanism—throw-out clutch, 
beveled drive gears and cam—concentrated 
inside an oil-filled dirt-free housing. Pro- 
tecting the entire spreading mechanism is a 
torque-limiting, disk-type overload slip 
clutch. 


One lever controls five spreading rates 
and disengages the spreading mechanism, 
permitting the operator to unload manure 
onto a pile or to clean out the egg after 


use. Triple staggered blade-like teeth on 
both upper and lower cylinders provide fine 
shredding. The paddles are designed with 
an involute curve, a shape that slices 
through the manure as it is thrown. Ten 
paddles are mounted in pairs and are in- 
dividually replaceable without tearing down 
the distributor. The arch is slanted and out 
of the way of the hydraulic loader or barn 
cleaner. 


Full length steel flares and steel endgate 
protect against damage by mechanical load- 
ers. The box is constructed from yellow 
pine that is treated with water-repellent 
Penta preservative and then hot-painted. 

(For more facts circle No. 97 on reply card) 


Pipe-Line Stock Waterer 


H. D. Hudson Mfg. Co., 589 E. Illinois 
St., Chicago 11, IIl., has announced a space- 
saving pipe-line waterer that serves cattle 
and hogs from the same unit. In a space 
only 3ft in diameter, it provides both a 
cattle trough and two hog drinkers. It can 


be used indoors or out, in the feed lot, loaf- 
ing barn, or hog lot and keeps fresh, clean 
water before livestock the year around. 

Features of the waterer include separate 
brass valves and copper floats to control both 
the cattle trough and hog drinkers; non- 
back-siphoning design with large capacity 
to maintain the desired water level; and op- 
erates on pressures up to 55 psi. Electric or 
gas heaters are available for winter use. 


(For more facts circle No. 91 on reply card) 


(Continued on page 120) 
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anes alt” SURGEPRUF LINES 
~ —— <4 
_ ANDRUBBER HOSE 


...Available Now Nationwide! 


Now, for the first time, Alemite brings you a completely new line of 

reusable, non-skive couplings and hydraulic rubber hose—exclu- 
sively designed for faster, more economical replacements . . . to 
cut maintenance costs, downtime and inventories! 


Rugged Alemite Surgepruf Couplings meet practically 

any original equipment or field replacement need. Hose 

are available for either medium-high or high-pressure 

service, with single or double wire braid. Cou- 

plings are made of high-strength steel ... and 

J.I.C. thread design assures positive, long- 
lasting seal. 


Contact your nearest Alemite Distribu- 
tor for full details. Standardize—save 
money —on the complete new line 
of superior Alemite Surgepruf 
equipment! 


Only Alemite Surgepruf Couplings Offer 
All These Advantages for Faster 
On-the-spot Replacements and Repairs! 


: { @ NO HOSE-SKIVING REQUIRED! “Double-wedge” grip forces 
af coupling threads through rubber cover . . . grips either single 
# | 5 or double wire braid solidly. Saves both time and labor! 


@ GIVES TIGHTER GRIP! Double-wedging action gives tighter 
grip as insert is drawn farther into coupling. 


© NO SPECIAL ASSEMBLY TOOLS REQUIRED! Fast, easy assem- 
bly with just ordinary tools! 


@ TYPES AND SIZES FOR ALL HYDRAULIC LINES. 


ae 


ATALOG «= fe = 
New Alemite Surgepruf Couplings and Hose POI seo FREE C. fe bs 


- 
Have Been Factory-tested and Field-proved! 1850 Diversey Parkway, Chicago 14, Illinois — J 


ALEMITE sw 


Please send me my free copy of the complete Surgepruf Catalog. 
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‘haerst IN SPROCKET IDLERS 


New, low-cost detachable link chain idler combines bearing, 
seals and sprocket wheel in a single, compact package unit to 


give you finer performance . . . longer life . . . greater economy 


... Up to 66% % saving in weight over solid cast steel idlers. 


rea” 


OTHER AeETNA Package units 

This new detachable link chain idler is the latest 
addition to Aetna’s growing line of sealed, pre-lubri- 
cated ball bearing package units which bring low-cost, 
anti-friction efficiency within the range of all light- 
duty moderate-speed equipment. All are quality built 


for top performance and dependability without main- 


tenance of any kind. Write for complete data on oa —s 
the full line. Aetna Ball & Roller Bearing Company, — 


: i 
Division of Parkersburg-Aetna Corporation, 4600 5 


Schubert Avenue, Chicago 39, Illinois. ae q 


DISC HARROW GRAIN ELEVATOR 
UNIT UNIT 


ANTI-FRICTION CONSULTANT TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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RUSSELL, BIJYRDSALL & WARD BOLT AND NUT COMPANY 


Cold facets on 
cold headed fasteners 


Technical-ities 
By John S. Davey 


Tighten bolts 
to yield strength? 
Actually, it is safer to “over- 


tighten” than to undertighten. 
The following explains why. 


| 
| 
| 
| 
! 
| 


STRAIN 
=—e—_t——_a 
oe Residual Tension 
e' 


2 Fig. 1 

Up to yield point, the strain 
in a bolt is proportional to 
stress, Beyond the elastic limit, 
the bolt goes into its “plastic 
range”. Some permanent 
stretch takes place. (Fig. 1). 
Yet while the bolt will not re- 
turn to original length, note 
that residual tension is fully 
maintained. And remember, it’s 
this force that keeps a bolt 
tight, determines joint strength. 


The permanent set starts at 
section with highest unit stress 
—which is at the unengaged 
threads (Fig. 2). Ultimately, 
this throws thread pitch off and 
nut locks, subjecting bolt to 
torsion (rather than further 
tightening). This force disap- 
pears with wrench-removal. 
Thus, a bolt can even be tor- 
qued well into its plastic range 
if it won’t be reused or need 
adjustment. 
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RBaW cold heading machines have forced metal 
to flow into this typical variety of shaped pieces— 
just a handful of thousands of different cold headed 
shapes produced by RBaW to specification. The up- 
set can be at any point, and the shape need not 
be symmetrical. The continuous, symmetrical flow 
lines (inset) make metal stronger. 


Spin-Lock® Screws 
solve assembly problem 


The designer specified countersunk-head screws to 
be used in a particular casting. The production man 
had to stake these in to anchor them. But this meant 
extra operation, made screw removal damaging and 


difficult. 


The answer was found in Spin-Lock screws. These 
have hardened “ratchet-action” teeth that bite in 
when tightened, take 20% more torque to loosen 
than to tighten, can be reused. Send for Bulletin. 


N° ATTEMPT to simplify, improve 
or economize on fastening is 
complete without a good look at your 
screw machine parts, forgings, and 
certain assemblies that can be re- 
duced to one piece. 


You would be surprised at what 
an expert can produce on cold head- 
ers with complete uniformity. Cold 
heading produces in one piece parts 
that would otherwise be two or more. 


BETTER FLOW LINES 


Just as it does with standard fasten- 
ers, cold heading makes possible a 
higher quality, stronger product at 
high speed and low cost. Properly 
done, the operation upsets metal 
along its own axis in continuous 
flow lines without folds. Stress pat- 
terns are better. Fasteners and 
parts gain greater shear, impact 
and fatigue strength. 


Long a specialist in cold headed 
fasteners, RB&W offers its experi- 
ence to designers and production 
men who want to know whether cold 
heading is feasible for specific me- 
chanical shapes. If it proves to be 
so, RB&W facilities can handle your 
volume needs. Contact Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany, Port Chester, New York. 
Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco 


Spin-Lock ‘‘tooth’’ 
about to bite in. 
Head meets seat 
when fully tightened. 
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ADVANTAGES OF 
FLEXIBLE SHAFTING 


for Power Drive and Remote Control 


by C. HOTCHKISss, JR. 
Application Engineer, 


Stow Manufacturing Company 


Fiexible shafting has the follow- 


ing advantages over other type 
drives: 


1—It is often the simplest 
method of transmitting 
power between two points 
which are not collinear or 
which have relative motion 


2 —eliminates exposed revolv- 
ing parts 


3—does not require accurate 
alignment 


4—easy to install and main- 
tain. 


NOT COLLINEAR — Where it is neces- 
sary to connect two shafts which are 
not collinear, a simple arrangement of 
a single belt or two universal joints 
will often do the job adequately. But, 
in many cases where the path of trans- 
mission is more complicated and would 
require a more expensive arrangement 
of mechanical components, flexible 
shafting provides a simple, low cost, 
efficient drive which is easy to install 
because it does not require accurate 
alignment. See example, figure 1, in 
which a 11/-inch Stow flexible shaft is 
used to drive the auger on a G.L.F. 
bulk feed truck. 

Flexible shafting also allows the de- 
signer greater freedom in locating 
either the drive or the driven com- 
ponent on a piece of equipment. 


RELATIVE MOTION—Where two shafts 
which have relative motion must be 
connected, flexible shafting is often the 
ideal means of transmission. In many 
cases it eliminates a much more com- 
plicated drive which would, neces- 
sarily, include telescopic joints; further, 
it eliminates the danger of exposed 
moving parts. See figure 2, which 
shows a ¥-inch Stow flexible shaft 
driving an Avery Rake built by the 
Minneapolis Moline Co. 


Fig. 2 


Other typical applications of this 
type are used on portable power tools 
when motors are too heavy to be 
mounted on the tool—such as portable 
grinders, sanders, paint scrapers, saws 
and tree tappers. And, since flexible 
shafting is not affected by vibration, it 
is an ideal drive for applications where 
a high degree of vibration is involved 
—such as in vibration testing tables and 
concrete vibrators. 

Stow flexible shafts are available: 
for power drive applications in diam- 
eter sizes from ¥g inch to 1% inches; 
for remote control applications in di- 
ameter sizes from 'f inch to 15% inches. 

The 114 inch power drive shaft will 
transmit up to 10 HP while the 1% 
inch remote control shaft will transmit 
up to 4000 Ib. in. 

For complete engineering data on 
flexible shafting, including selection 
charts, write for engineering bulle- 
tin 570. 


STOW MANUFACTURING COMPANY 
39 SHEAR STREET * BINGHAMTON, NEW YORK 
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. . . New Products 
(Continued from page 116) 


Winch for 4-Wheel Drive 
Bucket Loaders 


Termac, PO Box 556, Libertyville, IIl., 
has developed a wheel winch for 4-wheel 
drive bucket loaders. It operates from the 
loader controls, utilizing the ability of this 
type of loader to raise the front drive wheels 
and disconnect the rear drive axle. With 
the front wheels off the ground and pow- 
ered, the wheel-mounted winch rolls up 
the cable pulling the load toward the sta- 
tionary vehicle. 

When it is desired to move the load and 
vehicle at the same time, or to move the 
load over a distance exceeding the cable 


length, it can be done by leaving the loader 
wheels on the ground and in all-wheel drive. 
With the cable secured to the load, a differ- 
ential between the wheel rolling radius and 
cable drum diameters allows the load to 
move at a slower speed than the loader, and 
when the cable spool is nearly empty the 
rear axle is put in throw-out, the front 
wheels raised and the load towed in close to 
the loader. 

This unit can be used in logging, ditching, 
quarry or pit work, oil field and pipe line 
operations, and as a general utility tool for 
contractors. 


(For more facts circle No. 1 on reply card) 


Mechanized Feeding System 


Clay Equipment Corp., Cedar Falls, lowa, 
introduces a mechanized silage feeding set- 
up for the beef feeder or dairyman. A silo 
unloader pitches the silage into the end of 
a feed bunk, where a power-driven auger 
picks it up and distributes it along the 
bunks. 


The operation is automatic and the com- 


pany claims that these two machines will 
fill 50 ft of bunk in less than 15 minutes. 
This system features adaptability by using 
augers that can go around corners up to 
90 deg by the use of universal joints. Thus, 
bunks can be curved around buildings or 
other obstacles. 


(For more facts circle No. 89 on reply card) 
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Case “400" Tractor and Case 11’6” S wheel harrow with Crucible LaBelle discs. 


it’s the steel that makes 
LaBelle discs better! 


It’s a special kind of steel! It’s different in a way from the tool, 
stainless or any of the other hundreds of special purpose steels 
Crucible produces. But, like them all, it is made expressly 

for its particular job. 


Crucible formulates it with its end use in mind ... gives 

it the precise combination of hardness and toughness required 
for the type of soil it will operate in .. . and grinds it prior 

to heat treating to insure a longer lasting edge despite 
highly erosive soil conditions. 


Specify LaBelle discs. They’re made for all makes of 
plows and harrows... and soil conditions. 

Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


iC 


_— 


Crucible Steel Company of America 
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-MANUFACTURERS' © 
LITERATURE _ 


Farm Drier for Grains 

Aeroglide Corp.—This 21-page brochure 
illustrates and describes the Aeroglide farm 
drier. Specifications and capacities charts 
and data on the approximate gas consump- 
tion of farm driers are included, as well as 
detailed drawn plans of grain driers. 

(For more facts circle No. 76 on reply card) 


Fluid Power Equipment 

The New York Air Brake Co., Kalamazoo 
Div.—Industrial fluid power equipment built 
by this company is presented in the 8-page 


illustrated bulletin No. 400. Hydreco gear 
and dual-vane hydraulic pumps, control 
valves, and cylinders are described. Con- 
densed performance information is also in- 


cluded. 


(For more facts circle No. 61 on reply card) 


Flexible Chain Couplings 


Morse Chain Co.—The 16-page flexible 
chain coupling catalog gives specifications, 
dimensions, ratings and application on se- 
ries DSC, series SA silent chain couplings 
and series DRC roller chain couplings. In- 
formation is also tabulated on stamped steel 
covers, plastic covers and split aluminum 
covers. A general explanation of the pur- 
pose and function of flexible chain cou- 
plings is included. 


(For more facts circle No. 81 on reply card) 
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Automatic Land Leveler 

Eversman Mfg. Co.—A 4-page illustrated 
brochure discusses the company’s new 
Model 329 automatic land leveler. It includes 
pictures of the leveler in action and points 
out the new additional structural and oper- 
ational features. 


(For more facts circle No. 77 on reply card) 


Oscillating Conveyors 


Link-Belt Co.—Book No. 2644, an 8-page 
illustrated booklet describes coilmount oscil- 
lating conveyors. Capacity and drive selec- 
tion charts are shown and a table is included 
for selection of completely assembled stock 
sections. 


(For more facts circle No. 78 on reply card) 


20-Inch Drill Press 


Delta Power Tool Division, Rockwell 
Mfg. Co.—This 4-page bulletin AD-1011 
covers a description and the specifications of 
a new 20-in drill press. A table lists speed, 
feeds and capacities of the press. The bul- 
letin shows 28 models of the press and a 
full line of accessories. 


(For more facts circle No. 80 on reply card) 


Oil Seal Catalog 


Victor Mfg. & Gasket Co.—This 60-page 
catalog is said to be compiled from the 
customer's point of view. It tells and shows 
how to get needed shaft sealing equipment 
and points out the design features to be con- 
sidered to assure desired oil seal performance. 


(For more facts circle No. 82 on reply card) 


Boss Fittings 


Anchor Coupling Co., Inc. — SAE boss 
fittings catalog illustrates and describes a 
new line of boss fittings and O-ring adapters 
designed to satisfy the new SAE straight 
thread boss standards. These new adapters 
are now offered in a wide range of sizes and 
styles. Also shown are new tube nuts, 


available in short nut, SAE long nut and 
3-piece assembly styles. 


(For more facts circle No. 87 on reply card) 


Pa eror Wheel 
a 
Shop Equipment 

The Champion Blower & Forge Co., Inc. 
—Catalog No. 82 illustrates and describes 
various types of shop equipment such as 
blowers, forges, drills, vises, power hack 
saw machines, grinders, buffers, polishers, 
fans for heating, cooling, ventilating, drying 
and mechanical draft, tire shrinkers and 
benders, power hammers, etc. 


(For more facts circle No. 90 on reply card) 
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Farm Quonset Buildings 


Stran-Steel Corp. — A 24-page farm cata- 
log shows a new line of quonsets, rigid- 
frame and bow-string truss buildings. It 
includes illustrated sections on units for 
farm shops and machinery storage; grain 
drying; specialized farm uses; livestock 
shelter; grain storage and cooling system, 
and hay drying, storage and self feeding. 
One section is devoted to building features. 


(For more facts circle No. 79 on reply card) 


Tractor Attachments 


Caterpillar Tractor Co. — The 7-page 
pamphlet describes and illustrates tractor 
attachments; such as cabs, V-type snow 
plows, scarifiers, blade extension and shoul- 
der finishers. 


(For more facts circle No. 96 on reply card) 


Compression and Flexure Testers 


Forney’s, Inc.—A one-page filler showing a: 
several models of compression and flexure i 
testers manufactured by the company. ies 


(For more facts circle No. 51 on reply card) 
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harvests 3 to 5 
acres per day.. 


delivering up to 
100 tons... 


Sever vs 


of clean topped 


Ai Sugerbects...1000's of 'em.. 
harvested — tically with 
BLACKWELDER’S amazing 
MARBEET HARYEST | 
for as little as 45° 


i 
e 


fen 


The MARBEET Sugarbeet Harvester 
uses DURKEE-ATWOOD V-belts! 


Blackwelder engineers saved beet farmers plenty of 
money when they designed the MARBEET. Now in use 
across the U.S. and abroad, this rugged machinery 
harvests all the beets, large and small, and delivers 
them clean. The MARBEET’s unique power trans- 
mission and take-off network calls for top-flight 
performance. That’s why Blackwelder engineers 
called on Durkee-Atwood for assistance in designing the 
rugged but gentle, foolproof and efficient transmission sys- 
tem. And that’s why the MARBEET uses tough, long-lasting 
Durkee-Atwood V-belts exclusively . . . to keep beet harvest- 
ing costs low . . . even under wet and adverse conditions. 
Call on D-A . . . let Durkee-Atwood V-belt engineers help 
you with tough transmission problems. 


ATTENTION AG. ENGINEERS — 
Get your FREE copy : 
“Handy Tips on V-? 
and V-belt yn 


See your D-A distributor or write Dept. AG-2 
for catalog that includes conversion tables, 
engineering data, latest Rubber Manufac- 
turers Association horsepower ratings, drive 
selections and helpful Do's and Don'ts of 
V-belt operation. 


COMPANY 


© Minneapol's ‘“ Minnesota 
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DOUBLE PITCH CHAINS 


become more popular 
with every application 


Double pitch chains are becom- 
ing increasingly popular for ap- 
plications where a precision roller 
chain is required and where cost 
is an important factor. 


an important factor in these in- 
dustries. 


If you use continuous process ma- 
chinery in textile, agricultural, 
building, material handling, food 
processing, bottling or other 
fields, you should insist on Acme 
precision built double pitch roller 
chain. Acme stands up to your 
performance expectations. 


Acme’s double pitch precision 
chain is available in standard steel 
and in a stainless steel line up to 
and including 112” pitch for con- 
veyors in the packaging, aircraft 
and many other industries. Stain- 
less steel provides the greatest 
resistance to corrosion, which is 


Available from stock at your 
Acme distributor. 


FREE CHAIN CATALOG 


Write Dept. 9-F for your 80-page copy of Acme’s 
latest catalog. Packed with valuable chain 
\ data. An indispensable chain reference. 
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Manual of Consulting Practice for Me- 
chanical Engineers, prepared by the Com- 
mittee on Professional Practice of Consult- 
ing Engineering of the American Society of 
Mechanical Engineers. Copies may be ob- 
tained from the ASME Order Department, 
29 W. 39th St., New York 18, N. Y. at 
$1.50 per copy. 


The 14-page booklet includes sections on 
ethics, methods of establishing fees, selec- 
tion of the right engineer for a particular 
job and other subjects. The manual is in- 
tended to be of equal value to engineers and 
their clients. Its purpose is to help elim- 
inate misunderstandings by providing basic 
information on the engineer-client relation- 
ship in general and outlining rules to cover 
such items as delay or termination of engi- 
neering projects, ownership and re-use of 
plans, ownership of patents and the protec- 
tion of confidential information. 


Farm Policies of the United States, 
1790-1950: A Study of Their Origins 
and Development, by Murray R. Benedict. 
Cloth, 7 X 10 inches, xv +548 pages and in- 
dexed. Published by the Twentieth Century 
Fund, 330 W. 42nd St., New York 36, 
N. Y. $5.00. 


This is a long-range survey of the develop- 
ment of American farm policy from colonial 
times to the present. The author points 
out that American emphasis. has always been 
on the rights and interests of the working 
farmer, and how more complex life has 
become. 


The book is a record of evolution, con- 
troversy, change and growth in attitudes 
toward the farmer, his relations to govern- 
ment, his participation in politics; and of 
changing policy as to land tenure, govern- 
ment forests, mineral rights, water use, crop 
limitations, price supports, tariffs, coopera- 
tives, regional developments such as TVA, 
and others. It forms a basis for working out 
solutions for the farm problems of tomorrow. 


A World Geography of Forest Re- 
sources, edited for The American Geo- 
graphical Society by S. Haden-Guest, J. K. 
Wright and Eileen M. Teclaff. Cloth, 7 X 10 
inches, xviiit736 pages. Illustrated and 
indexed. The Ronald Press Company, 15 E. 
26th St., New York 10, N. Y. $12.50. 


This book presents a world-wide ap- 
praisal of our torest resources in terms of 
their natural functions and those that man 
has imposed on them. It deals with forests 
as the source of raw materials and tells 
what these materials are and whence they 
come. It briefly discusses the problem of 
how to sustain forest yields in the face of 
ever-changing demands. 


The volume also considers the relation- 
ships of forests to rainfall and temperature, 
to relief and soils, and to human popula- 
tions, institutions, needs, and desires. It 
will provide essential information for pro- 
fessional workers and students in the field: 
of forestry, geography, conservation, and 
ecology, and for the layman who feels con- 
cern for the present and future of the 
world’s natural resources. 
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pressure-creosoted 
weod for durability 


With this free booklet 
you can show farmers 


how to build box s 


Labor Costs Are Cut! This free booklet shows farmers how to 
build horizontal box silos themselves and cut their labor costs 
practically in half. It shows farmers what size silo they need 
for their particular herd; gives them step-by-step construc- 
tion details; tells them how to fill and pack the silo. Agricultural Extension 


eae United States Steel Corporation 
Cattle Feed ‘Themselves! This booklet explains to farmers an Pinan 


Pittsburgh 30, Pennsylvania 
how cattle can feed themselves . . . how feed can be held over 


from good years to dry years. Please send me a free supply of booklets on building 


horizontal box silos. 
Pressure-Creosoted Lumber! You can help farmers by advis- 


ing them to build their silos with pressure-creosoted posts 
and lumber. By using this protected wood, their silos will re- 
main sound and strong for decades. 
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For top performance 


on farm equipment 
more and more users depend on 


A grain swather like this needs a lot of power 
to operate, but the K660 Kohler Engine has 
it in abundance. Made by Minn-Kota Man- 
ufacturing Co., Moorhead, Minnesota. 


The Michaels Mow- 
er in fence work 
which is one of its 
main uses—Michaels 
Machine Co., Mat- 
toon, Illinois, uses 


the K90. 


The Hanson Equipment Co., Beloit, Wiscon- 
sin uses Kohler K90 Engines for its sprayers. 


K90—1.8 to 3.6 H.P. 


K160—3.7 to 6.6 H.P. 


K330—8.2 to 12.5 H.P. 


Modern short stroke 
4-cycle + Air-cooled 


On a growing list of farm equipment, 
Kohler Engines are demonstrating cost- 
and-trouble-saving advantages that 
help to increase productiveness and 
profits. 

Precision-built to Kohler quality 
standards, Kohler Engines insure full- 
rated power in a wide range of sizes, 
with maximum response to heavy loads, 
remarkable low speed performance, 
snappy all-weather starting. Large bore 
and modern short stroke cut engine fric- 
tion, increase piston ring life, give ut- 
most usable power. Fully anchored 
magneto has easily accessible outside 
breaker points. All models have liberal 
oil capacity—pressure lubrication on 
the two larger sizes, K330 and K660. 
The K660 has tapered roller bearings 
at both ends of the crankshaft, smaller 
models have ball bearings at both ends. 
Sturdy, compact design provides low 


weight per H.P. output. Special silencer 


muffler and large capacity oil bath air 
cleaner lessen noise. Smooth, balanced 
operation reduces equipment vibration, 
cuts wear, prolongs life. 


Kohler branch offices are iocated in 
16 principal cities. Sales and service 
organizations throughout the country 
have parts available and will assist you 
in selecting a Kohler Engine best suited 
to your needs. Write for information. 


K660—15 to 26.8 H.P. 
(2 cylinder opposed) 


Sey 


1873 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Baum, John A.— Agr. sdles engr., Ohio 
Power Co., 605 Washington St., Ports- 
mouth, Ohio 

Bisley, Robert S.—Engr., A. M. Bisley and 
Co., Ltd., and Bisley Industries, Ltd., P.O. 
Box 239, Hamilton, New Zealand 

Bouland, H. D.—Marketing Res. Div., Trans- 
portation and Facilities Br., AMS, USDA, 
Washington 25, D.C. 

Bouse, Louis F. — Agr. engr., ARS, USDA, 
Agr. engr. dept., Oklahoma A & M Col- 
lege, Stillwater, Okla. 

Bryan, George E. — Gen. mgr., Ti-Ti Peat 
Humus Co., Green Pond, S. C. 

Bucher, David H.— Student, Pennsylvania 
State College (Mail) 1131 W. Main St., 
Palmyra, Pa. 

Burdick, William F. Sr.—Special rep., indus. 
prod., Goodyear Tire & Rubber Co. 
(Mail) 3919 Twenty-Third Ave., Rock 
Island, Ill. 

Chaney, Ralph E.—Mfrs. rep. (Mail) 2114 
22% Ave., Rock Island, Ill. 

Click, David E.—Lt., USAF, Shaw Air Force 
Base, S.C. (Mail) R.R. 5, Spokane, Wash. 

Clingerman, John L. — Design engineer 
truinee, Deere and Co., John Deere Wa- 
gon Works, Moline, Ill. (Mail) R.R. 1, 
St. Paris, Ohio 

Cokeley, William L. — Agr. engr., SCS, 
USDA, Olympia, Wash. (Mail) R.R. 4, 
Box 140. 

Copley, Russell D.— Student engr., John 
Deere Des Moines Works, Des Moines, 
Iowa (Mail) 209 Cherry, Ankeny 

Davies, Richard L.—Dir. of res. proj., Nuf- 
field Foundation, Nuffield Lodge, Regents 
Park, London, N.W. 1, England 

Decke, Lynn H.—Sales mgr., Grand Ledge 
Clay Products Co. (Mail) 912 Three 
Mile Rd., N.E., Grand Rapids, Mich. 

Durland, George R.—Asst. ext. agr. engr., 
agr. engr. dept., South Dakota State Col- 
lege, College Station, Brookings, $.D. 


Dvorak, Verne !.—Hydrologist, SCS, USDA, 
Lincoln, Nebr. (Mail) 1238 S. 14th St. 

Eickmeyer, Irvin A.—Student, University of 
Illinois (Mail) 109 S. Busey Ave., Ur- 
bana, Ill. 

Equrrola, Manuel P.—Supervisor tech. dept., 
Massey-Harris-Ferguson, Ltd., Toronto, 
Ontario, Canada (Mail) 59 Sultana Ave. 


Fenzl, Richard N. — Graduate asst., New 
York State College of Agriculture, Cor- 
nell University, Ithaca, N.Y. (Mail) 409 
Elmwood Ave. 

Folmar, Glenn D. Jr. — Sales engr., Food 
Machinery & Chemical Corp., John Bean 
Div. (Mail) 4105 Gaylark Rd., Mobile, 
Ala. 

Ford, Perry — Sr. draftsman, John Deere 
Planter Works, 501 3rd Ave., Moline, III. 


Gentry, Joe P.—Student, Oklahoma A & M 
College, P.O. Box 75 VV, Stillwater, 
Okla. 

Hamann, Donald D. — Asst. in agr. eng., 
South Dakota State College, Brookings, 
South Dakota 


(Continued on page 129) 
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THIS MOUNTED model transplanter is more maneuver- 
able, permitting operator to get close to fences, make shorter 
turns. Two 55 gallon water tanks can be mounted on tractor. 
It has an EXCLUSIVE new seating arrangement which has 
hinged leg and foot rests that automatically : adjust for greater 
comfort. 


NEW IDEA setting method gives the farmer a set that is 


98% perfect. Resetting is cut to an average of only 2% 


Maneuverability, efficiency, earlier maturity for crops all 
add up to make this New IvEa enticing to the farmer. 


‘ee? 
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The New Ipea 
No. 550 


mounted 
transplanter 


CROPS MATURE EARLIER, usually from 10 days to 
two weeks sooner when set the New IDEA way. The Model 
550 has been tested for efficiency in the field on tobacco, 
vegetable and seedling setting. 


LONG, TAPERED, NARROW FURROW 
OPENER assures you uniform development and much 
earlier maturity. The drawings show why. (A) The furrow 
openers make a narrow trench 1” to 5” deep with regular 
opener, 4” to 8” with deep furrow opener. (B) Plant is held 
in trench while water spreads roots. (C) Pack wheels break 
down the walls and force soil around the roots. (D) Tight 
seal is formed around plants at the surface. Yes sir, you'll 
find that the Model 550 Transplanter is another in the long 
list of New Ipea specialized farm machines. New IDEA 


FARM EQUIPMENT CO., Dept. J-27, Coldwater, Ohio. 


MOUNTS ON ALL THESE TRACTORS 


Allis-Chalmers CA, WD, WD-45 with Snap Coupler 
Farmall Super A and 100 with Fast Hitch 

Farmall Super C, 200 and 300 with Fast Hitch 
Ford with 3 Point Hitch 

Ferguson with 3 Point Hitch 

Oliver Super 55 with 3 Point Hitch 

John Deere 320 and 420 with 3 Point Hitch 
Massey-Harris 50 with 3 Point Hitch 
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ASAE Membership Certificate 


of Aaricultura) Fy, 


{fh 


re 
agaist tt 


Oraanuard 1907 


This is to certify that 


oe of he 
Pe oS ; . 4 
Ldmencan Socwly Sf: Sgricattural Cnuquneers 
/ , 4 
- oiteinie ih » prrmete Avt and Se j 
an ergamg ation fermed te promote the Set and Sevence “of 


SMGCHOC KING Od applied to Agriculture and that bw 
wee wobershife «ot the Sorvely dates from 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


Pe 


& oF ZN ET 
, ri RS ee 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 
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Young radiators cool 


farm implement engines A Handsome, Permanent Binder 


Three decades of heat transfer specialization have for AGRICULTURAL ENGINEERING 


gone into making Young radiators... the strong- $ 80 
est radiator structure known! This built-in rugged- 2: 
ness is greatly responsible for its use on the ALL- in edie 
Crop Harvester by Allis-Chalmers. Farm imple- $2.40 each 
ment manufacturers find that the rigorous con- Postpaid in U.S. A. 
ditions under which their machines must operate wags atop eoaags 
demand the most dependable engine-cooling radi- THE ONLY binder that 
ators. Here is where quality counts ...and, Young opens flat as a bound 
radiators are specified! book! Made of durable, 
High-strength features by Young include: Tanks, Oech PRS OR 
headers and core secured as one piece by full wrap- none y tampecon back- 
one with the name of 


around type terne plate side members; leakproof ; , — tinggi ; 
assembly with double-grip, 2-way header with journal ame year and volume mi me . ‘id — 
lapped joint solder sweated to joints; and many your journals permanently. Each cover holds 12 issues 
other exclusive structural features. (one volume). Do your own binding at home in a few 

minutes. Instructions easy to follow. Mail coupon for 


7 4 , o e e . . 
Pica are used where the full information, or binder on 10-day free trial. 


One copy 


eeeeeesseee= MAIL COUPON TODAY °° °°°SS**2"= 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 


Write Dept. 297-B 
for FREE Catalog 


Mail post paid econ mers for Agricultural 


RD ra aE 
Will remit in 10 days or return binders. 


RACINE, WISCONSIN NE aR a ee RR rer FOS) SR on ok 


: Cucdlid “HEAT TRANSFER ENGINEERS FOR INDUSTRY I sneer enna 


Heat Transfer Products for Automotive, Heating. Cooling, Air Conditioning Products 
Aviation and Industrial Applications. for Home and Industry. 


| REAL ONCE. | Rese MmR 6: 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Ilinois 
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. . « Applicants 


(Continued from page 126) 


Hilligas, John—Owner and operator, John 


Hilligas Trenching Service, 1860 Wilder 
Rd., Bay City, Mich. 

Howe, Orville — Owner and operator, Or- 
ville Howe Farm Trenching Service, R.R. 
1, St. Charles, Mich. 

Jenny, Bernard T.—Jr. designer, Néw Hol- 
land Machine Co., New Holland, Pa. 
(Mail) Box 314, R.R. 6, Lancaster. 

Karber, Larry A.—Owner, Karber Block & 
Tile Co., 817 Church St., St. Johns, Mich. 


Lance, Edwin V.—2nd Lt., US Army Corps 
of Engrs., Ft. Lewis, Washington (Mail) 
5095 Bailey Rd., Salem, Ore. 

Leander, Jan E. — Exec. vice-pres., Trelle- 
borgs Gummifabriks Aktiebolag, Trelle- 
borg, Sweden 

Lecaroz, Anton C. — Salesman, General 
Equipment Corp. (Mail) Central Soller, 
Camuy, Puerto Rico 

Mesler, Robert J. Jr. — Design and equip. 
group, Dow Chemical Co., Midland, 
Mich. (Mail) 3314 Boston St. 


Milani, Mario J. — Agr. engr. SCS, USDA, 
1634 E. Harding Way, Stockton, Calif. 
Mitzner, Raymond C. — Engr., Rilco Lami- 
nated Products Co., Inc., St. Paul, Minn. 
(Mail) 308 Birmingham St. 

Naffziger, Loy M.—Agr. engr., ARS, USDA, 
Washington State College, Box 448, Col- 
lege Station, Pullman, Wash. 


Opersol, Jerry K. — Owner and operator, 
K. Opersol Drainage Contractor & 
Tractor and Implement Sales, R.R. 2, 
Blissfield, Mich. 
Parker, Arthur J. — Owner and operator, 
Arthur J. Parker Farm Trenching Service, 
11625 Frost Rd., R.R. 3, Freeland, Mich. 


Peterson, Thomas M.— Layout draftsman, 
International Harvester Co., Stockton, 
Calif. (Mail) 604 N. Commerce St., Apt. 
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Pohl, Alvin J.—R.R. 3, Box 117, Halletts- 
ville, Tex. 

Quackenbush, Stanley R. — Drainage engr., 
Michigan State Dept. of Agriculture, Div. 
of Agricultural Industry, Lewis Cass 
Bldg., Lansing 13, Mich. 

Ratliff, Elwood F. Jr.—Asst. agr. eng., Mis- 
sissippi Agricultural Experiment Station 
—* General Delivery, State College, 

Aiss. 

Reeder, Edwin W. — Student engr., John 
Deere Planter Works, 503 3rd Ave., Mo- 
line, Ill. 

Singletary, Willie L.— VA teacher, Green 
Bay High School (Mail) R.R. 5, Box 
182, Palestine, Tex. 

Spinabella, William—Power use spec., Sho- 
me Power Corp., Marshfield, Mo. 

Spitler, Cecil S. — Sales engr., Southwest 
Equipment Co., Dallas, Tex. (Mail) 2825 
Storey Lane 

Steuerwald, Wilfred L. — Jr. engr., John 
Deere Harvester Works (Mail) 600 East 
North St., Geneseo, III. 

Stocking, James W.—Superintendent, Pitts- 
burgh Forgings Co., Coraopolis, Pa. 

Thompson, Arthur H.—Farmer, c/o J. N. 
Thompson, Noyes Mills Rd., Limestone, 
Maine 

Vidal, Francisco F. — Vice-president, Agri- 
cola El Vardin, S.A., Ave de Menocal 16, 
Apt. 706, Havana, Cuba 

Vogel, Walter—Industrial engr., John Deere 
Waterloo Tractor Works, Waterloo, lowa 
(Mail) 225 Sunnyside Ave. 

Walke:, Oelos A.—Asst. chief engr., Inter- 
nationa! Harvester Co., Memphis, Tenn. 
(Mail) P.O. Box 268 


(Continued on page 134) 
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..another job 


done better with UNITCASTINGS! 


Faced with a problem of economically producing a 

starter housing that would take more than normal abuse, 
Unitcast engineers successfully provided the answer with 
steel castings. Previous to the use of Unitcastings, 
replacement costs were excessive and the need of a 
tougher material was imperative. Cost was also an 
important requisite, and by delivering consistent quality 
in conjunction with a tougher material—scrap and lost 
time has been held at a minimum. To date, more than 
33,000 units have qualified with a higher basic cost being 
offset by practically no replacement and most important 
—a lower finished cost! 


Take another look at the finished cost of your parts inventory 
—perhaps you can do better with Unitcastings! Consult a 
Unitcast engineer, soon! 


UNITCAST CORPORATION, Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


Unitcast 


QUALITY 
STEEL 
CASTINGS 


/ 
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Combine Owners: 


Here’s how a built-in 


VEEDER-ROOT 
COUNTER 


helps you 4 ways! 


MBINING- 
CUSTOM COMP. in the field. ; 
" peers every bushel right For accurate counting (and cost-con- 
VEST. . 
G THE HARVES" , pre- rolling) down on the f. eeder- 
2. IN — tally tells the yield renee t g) ee V 
pcs aot gaments between andlor e Root makes a complete line of count- 
vents ar . a we 
3. IN FARM STORAGE. grain in the correct ers which na built into ieoatem, hay 
* Permits storing OF — balers, grain drills and combines. Get 
amounts. —— a the facts whether you make, sell, buy or 
4: t e 2 . . Ld 
4. IN YIELD the use of fertilizer OF use farm equipment. Write for bulletin. 


Helps check 


vantages of summer fallow. 


VEEDER-ROOT INC. e 


“The Name That Counts” 


HARTFORD 2, CONNECTICUT 
549 WASHINGTON BLVD., CHICAGO 6 . Tel: State 2-6283 
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If you are not a member of the 
American Society of Agricul- 
tural Engineeis and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the right. 


(*Nore: A subscription to AGRICUL- 
TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 
WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the right 
and drop it in the mail today. 


Our“ Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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CHECK 


I want to receive AGRICULTURAL ENGINEERING regularly. Enter my subscription for 
one year ($5.00 in USA; $5.50 in Canada; $6.00 elsewhere). Payment is enclosed. 


I would like information about membership in the American Society of Agricultural 
Engineers, including an application form. (I understand that a subscription to AGRICUL- 
TURAL ENGINEERING and a copy of AGRICULTURAL ENGINEERS YEARBOOK are included 


in the annual dues of ASAE members.) 
[] I am an ASAE member and suggest that membership information, including applica- 
tion form, be sent to the name and address below. I can supply names of.............more 
prospective members. My name is................ 


Position or title 


Address ((] Home or [) Business)  _ 


| eae eer a! 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 


Kindly have mailed to me, without obligation, more information 
about items in this issue indicated by the numbers circled below: 


FEBRUARY 
1957 
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AGRICULTURAL ENGINEERING 
P.O. Box 229 
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Postage 


Ss os No 
7 Will Be Paid ¥ 


: Postage Stamp é 


: Necessary 
fA If Mailed in the 
EA United States 4 


by 
Ba Addressee 


BUSINESS REPLY CARD 
St. Joseph, Mich. 


First Class Permit No. 1 


American Society of Agricultural Engineers 
P.O. Box 229 
St. Joseph, Michigan 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 


By Postage A as 
7 Will Be Paid ¥ sede _— ; 
by : . 


4 fA If Mailed in the £ 
* Addressee Ba United States 


BUSINESS REPLY CARD 


First Class Permit No. 1 


St. Joseph, Mich. 


AGRICULTURAL ENGINEERING 
P.O. Box 229 
St. Joseph, Michigan 


Reader information Service 


Kindly have mailed to me, without obligation, more information FEBRUARY 
about items in this issue indicated by the numbers circled below: 1957 
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Name of employer__. 


Address of employer... 


City. 
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New Products, New Catalogs, and Advertisements in AGRICULTURAL EMGINEERING 


ONnNOUshwn~— 


If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the left. 


(*Nore: A subscription to AGRICUL- 
TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 

WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the left 
and drop it in the mail today. 


Our“Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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There’s a BOWER TAPERED ROLLER 
BEARING engineered to fit your product 


Types and sizes to 
fita wide range 

of tapered bearing 
applications 


There's no need to compromise with bearings! 
Whatever your product, if it uses tapered 
roller bearings, call in a Bower engineer for 
expert help on selecting the exact type and 
size you need. 


Depending on your own particular needs, 
he'll make sure you get the exact size and 
type—selected from Bower's complete 
tapered line— engineered to assure maximum 
performance in your application. 


Most important of all, when you specify 
Bower tapered roller bearings for your 
product, you get all the advantages of 
advanced Spher-O-Honed design—less 
maintenance, longer life, smoother operation. 
Get the full facts on the complete Bower line. 


Tapered, Straight and Journal Roller Bearings for every field of transportation and industry 


aie mer ay 


a | ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION ® FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH. 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin, the following listings 
current and previously reported are not re- 
peated in detail; for further information see the 
issue of AGRICULTURAL ENGINEERING indicated. 
‘‘Agricultural Engineer,’’ as used in these list- 
ings is not intended to imply any specific level 
of proficiency or registration as a professional 
engineer. Items published herein are summa- 
ries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this Bulletin, 
request form for Personnel Service listing. 


POSITIONS OPEN — 1956 — SEPTEMBER — 
O-271-650, 305-651, 307-652, 292-653, 314-654. 
OCTOBER—-O-330-655, 316-656. NOVEMBER— 
O-252-657, 363-658, 365-660, 365-661, 365-662, 
382-663. DECEMBER — O-374-664, 374-665, 
384-666, 385-667, 388-668, 394-670, 393-671, 396- 
672, 401-673, 402-674. 1957 — JANUARY — 
O-414-675, 416-676, 453-677, 8-701. 


PosITIONS WANTED — 1956 — SEPTEMBER — 
W-359-30. OCTOBER W-315-31, 323-33, 
328-34, 332-35. NOVEMBER—W-255-36, 379-37. 
DECEMBER—W-377-38, 366-40. 1957—-JANU- 
ARY—W-405-42, 413-43, 419-45, 422-46, 420-48. 


NEW POSITIONS OPEN 


HYDRAULIC ENGINEER for design and 
development of farm tractor hydraulic equip- 
ment with established manufacturer in Canada. 
General engineering experience on the design of 
farm tractor hydraulics. Good opportunity for 
advancement. Salary open. O-14-702 


ASSISTANT CHIEF ENGINEER for design 
and development of farm tractors with estab- 
lished manufacturer in Canada. Extensive 
knowledge of farm tractor design, including 
engines and transmissions. Good opportunity 
for advancement. Salary open. O-14-703 


PRODUCT ENGINEERS to design frameless, 
rigid-frame and truss-type prefabricated steel 
buildings with a leading manufacturer in Mid- 
west. Age, about 25. BS deg in agricultural 
engineering, with major in farm structures. No 
previous industrial experience required. Prefer 
writing ability and interest evidenced by past 
activity. Desire to work in structural design. 
Company practices policy of ‘‘promoting from 
within.’’ Salary $450-$500 per mo. O-23-704 


SALES ENGINEER to call on customers in 
railroad, highway and heavy construction mar- 
kets to sell metal drainage structures with a 
leading midwestern manufacturer. Initial year 
in training program at home office in Midwest. 
Could then be assigned to any section of U.S. 


Age, about 25, BS deg in engineering. No 
experience required. Must be personable, ag- 
gressive, and interested in sales work. Future 


military obligations not necessarily an obstacle. 
Company ‘‘promotes from within.’’ Salary $450 
per mo. O-23-705 


AGRICULTURAL MARKET SPECIALIST 
to promote use of company products with 
manufacturers of agricultural equipment, by 
editing promotional literature and by personal 
contact work, with steel component producer 
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PITTSBURGH FORGINGS CO. 
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in Midwest. Age, about 25. BS deg in agricul- 
tural engineering, with major in power and 
machinery. No experience required. Prefer 


writing ability and interest evidenced by past 
activity. Personable, creative, and aggressive, 
with enthusiasm for contact work. Immediate 
opportunity. Can only consider men who have 
eompleted military active duty obligations. 
Company ‘‘promotes from within.’’ Salary $450- 
$500 per mo. O-23-706 


DESIGN ENGINEER, for work on process- 
ing equipment with established poultry equip- 
ment manufacturer in Midwest. Age, 25-35. 
Mechanical engineering design training or 
equivalent, and some acquaintance with food 
handling and agricultural products. Experience 
in metal fabrication, machine design and draft- 
ing, poultry and food handling equipment de- 
sirable. Desire to learn and stay with an 
interesting branch of the food processing 
equipment industry, in wide range of equip- 
ment design engineering rather than highly 
specialized function. Considerable opportunity 
for progress as design engineer, field engineer, 
production engineer, or chief engineer. Salary 
open. O-12-707. 


GRADUATE ASSISTANTS (several) for re- 
search in farm structures, farm electrification, 
or farm power in midwestren land grant uni- 
versity. BS deg in agricultural engineering or 
its engineering equivalent. Interest in research 
and desire to pursue graduate program leading 
to MS deg. Twelve-month appointment for 11- 
month duty and one month vacation. Well pre- 
pared student can complete requirements for 
MS deg in one calendar year. Salary $2,000- 
$2,400 on half-time basis. O-28-708 


AGRICULTURAL ENGINEER for develop- 
ment of original plans for farm buildings and 
dwellings under senior engineer with established 
component material manufacturer. Midwest lo- 
cation. Age, 21-26. BS deg in agricultural 
engineering in farm structures field. Farm 
background. Desire to learn building design in 
sales engineering office. Opportunity for ad- 
vancement to promotion and sales work in 
farm field. Salary open. O-38-709 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for extension 
or research in rural electric or soil and water 
field with manufacturer or federal agency any- 
where in USA. Will travel. Single. Age 32. 
No disability. Available now. BS deg in agri- 
cultural engineering, University of Tennessee, 
1952. Farm background. Experience 2 years 
on electrical transmission, distribution and con- 
struction of power lines; 4 years designing, 
selling, and installing irrigation equipment. 
Salary open. W-364-47 


AGRICULTURAL ENGINEER for develop- 
ment, sales, service or management, original 
equipment sales engineer, or promotional work 
in power and machinery or product processing 
field with industry, anywhere in USA. Inter- 
ested in responsibility, challenge, and future 
opportunity. Married. Age 35. No disability. 
Available on 30 days notice. Farm background. 
Sales and related work in farm equipment 
fields, 6 years. Additional experience as prod- 
uct planning and programming analyst with 
manufacturer. War non-commissioned experi- 
ence in Air Corps as welder and aircraft me- 
chanic. Salary open. W-13-1 
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AGRICULTURAL ENGINEERING * 


AGRICULTURAL ENGINEER for 
service, writing or management in power and 


sales, 


machinery field with manufacturer, processor 
or distributor in central or southern USA. 
Limited travel. Married. Age 28. No disabil- 
ity. Available on reasonable notice. BS deg in 
agricultural engineering, 1950, Texas A and M 
College. Soil Conservation engineering 12 mo. 
Construction and maintenance engineering 14 
mo. Photogrammetric survey and mapping, 
water right record abstracting, 16 mo. 
istered professional engineer in New 
Armed Forces commissioned service 3 years in 
heavy antiaircraft artillery, supervising use and 
maintenance of electronic computer and radar. 
Salary open. W-33-2 


AGRICULTURAL ENGINEER for design, 
development or research in power and machin- 
ery with public service or industry, anywhere 
in USA. Married. Age 29. No disability. 
Available June 15. BS and MSAE deg in 1950- 
1954, University of Maine. Ph D. expected in 
Jane from Cornell University. Farm back- 
ground. Graduate research and related design 
and development of experimental machines 4 
—_ Army service 2 years. Salary open. 

-10-3 


. . . Applicants 


(Continued from page 129) 


Wiersma, Frank — Asst. agronomist, South 
Dakota State College, College Station, 
Brookings, S.D. 

Wren, Henry H.—General mgr., Lee Wilson 
and Co., Wilson, Ark. 

Wurfel, Alvin J.—Owner and operator, Al- 
vin J. Wurfel Farm Trenching Service, 
R.R. 1, Marlette, Mich. 


Transfer of Membership Grade 


Ackley, John W.—Sr. product engr., John 
Deere Planter Works, 501 3rd Ave., Mo- 
line, Ill. (Associate Member to Member) 

Beville, Bishop C.—Area engr., SCS, USDA, 
Gainesville, Fla. (Mail) 2336 Goldenrod 
St., Sarasota, Fla. (Associate Member to 
Member ) 

Johnson, William H.— Asst. prof., Ohio 
State University, Columbus, Ohio (Asso- 
ciate Member to Member) 

Lamp, Benson J. Jr.—Asst. prof., Ohio State 
University, Columbus, Ohio (Associate 
Member to Member) 

Liu, Robert C. — Res. fellow, University of 
Minnesota, St. Paul 1, Minn. (Associate 
Member to Member) 

Reid, James T.—Asst. agr. engr. res., Uni- 
versity of Georgia, Athens, Ga. (Associ- 
ate Member to Member) 

Stott, Ted—Eng. supervisor, New Idea Farm 
Equip. Co., Coldwater, Ohio (Mail) 610 
Willow St., Celina (Associate Member to 
Member ) 

Woodruff, Neil P.—Agr. engr., ARS, USDA, 
agronomy dept., Kansas State College, 
Manhattan, Kans. (Associate Member to 
Member ) 
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S = STRAN-STEEL FARM BUILDINGS—“PRODUCTION TOOLS” THAT 


PUT MONEY IN YOUR POCKET... ©os-Free Maintenance 


All-Weather Protection 
Post-Free Interior Space 


Quonset 40—Most dollar value in a farm build- 
ing! Post-free storage for machinery and farm 
crops. Ideal for livestock. And it's designed for 
the Quonset Grain Drying System. 


Rigid Frame Building—Versatile money-saver 
for your farm. Easy in-and-out and drive-through 
machinery storage. Spacious for storing hay. 
Perfect for feed-grinding facilities, live stock and 
farm shops. 32’ or 40’ wide, as long as you want. 


: Quonset 24 Special—aAll-stee! quality means this 
ae low-cost building will last a lifetime. Used widely 
for livestock shelter with open front, and for 
machinery storage with sliding doors. 


Quonset 32— Proved best for loose-housing or 
stanchion barns. Expand the “32" right along 
with your herd for maximum economy. Profits 
go up when used for grain storage; especially 
with a Quonset Grain Drying System. 


Bow String Truss—Really low per-bushel cost 


for large volume grain storage. With a Quonset 
Cooling System, grain is extra safe. Provides 
maximum efficiency when used to centralize 
operations under one roof. 50’ or 60’ wide. 


Quonset 20—A workhorse for economy! Ideal 
for grain storage, and available with Quonset 
Drying System. Serves as handy utility building 


for seed, feed, fertilizer and other supplies. 


Here’s where to obtain more information: 


Atlanta 3, Ga., 206 Volunteer Bidg. 

Chicago 6, Ill., 205 W. Wacker Dr. 

Cleveland 16, Ohio, 20950 Center Ridge Rd. 
Detroit 29, Mich., Tecumseh Rd. 

Houston 5, Texas, 2444 Times Blvd. 

Kansas City, Mo., 6 East 11th St. 
Minneapolis 4, Minn., 708 S. 10th St. 

New York 17, New York, 405 Lexington Ave. 
San Francisco 3, Calif., 1707 Central 


Easy to Finance 


Stran-Steel Purchase Plan permits con- | Send this coupon to your dealer or to: 
fidential finance arrangements between 
you and your dealer—leaves bank credit 
free for normal farm needs. Fast credit | . 

approval. As little as %4-initial invest- | [—] Bash me, ypuy illustrated, 24-page carlos: 
ment and five years to pay balance. | 


! Stran-Steel Corporation 
| Detroit 29, Michigan 


a ee 


STRAN-STEEL CORPORATION | ,.,.... 


| ee eT 


Tower Bldg. Detroit 29, Michigan « A Unit of caiatine 
ee NATIONAL STEEL gly CORPORATION | 51-88-1 a 
a i  S — CC 
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TRACTOR BOOK 


Development of the 
Agricultural Tractor 
in the United States, Part | 


By R. B. Gray, U.S. Department of Agriculture 
$2.00 postpaid 


This book (1) assembles in chronolegical order 
the events and dates relating to the establishment, 
merger, discontinuation, or reorganization of steam 
traction engine and gas tractor manufacturing com- 
panies, and (2) supplies brief specifications of 

.many of the tractors they produced. The first sec- 
tion of the book (Part I) briefly discusses me- 
chanical farm power, and the development of both 
wheel and track-type tractors up to 1919 inclusive. 
The book is profusely illustrated. Part II is in 
preparation by Mr. Gray, and will cover the period 
from 1920 to 1950 inclusive. 


FTER the last crops are in farmers usually have 
more time for construction work. Concrete 
improvements can be built in winter just as well 
as in summer, but certain precautions must be ob- 
served. These are: 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
eG HEAT MATERIALS. Concrete should be between 60° 52. Ben. 00. 8 bh. Michi 

and 80° F. when placed in the forms. Heat sand O. Box, 229, St. Joseph, Michigan 

and coarse aggregates separately until all frost, 

ice or snow disappears. The water should never 

be hotter than 175° F. when it comes in contact 

with the portland cement in the mix—otherwise 

a flash set may result. 


In above-freezing weather heating the water or Who Should Join ASAE 
putting a heater on the mixer may be all that’s , tar 
necessary to bring up the temperature of the mix. If any one of the following descriptions covers 


@ MIX CAREFULLY so that concrete is as stiff as pos- yous gmap weds 
sible and yet will place and finish properly. Never 
add salts or chemicals to prevent freezing. Small 
amounts of calcium chloride (2 lb. per sack of 
cement) may be used to accelerate the hardening. — 


Order copies of Part I from 


© Development, design, and application of 
farm tractors and implements and their 


&) CLEAN FORMS of all frost, ice and snow. ¢ Design and improvement of farm buildings 


@ THAW GROUND if it is frozen. Never place freshly 
mixed concrete on frozen ground. 


© PROTECT CONCRETE FROM FREEZING. Flat work can 
be protected with heavy paper and 10 to 12 in. © Creating applications for electricity in farm 
of hay or straw. Walls and other structural mem- 
bers must be enclosed with canvas and kept warm. 


Do not remove forms until concrete has had time then you can derive much benefit from member- 


to harden properly. Normally concrete must be ship in ASAE, and the Society cordially invites 
maintained at 50° F. or higher for five days after you to make application. For further informa- 
placing. However, with high-early-strength con- 


aol : tion write 
crete this time period may be reduced. 


© Engineered improvements for soil and wa- 
ter conservation and use 


practice and living — 


AMERICAN SOCIETY OF 
PORTLAND CEMENT ASSOCIATION AGRICULTURAL ENGINEERS 
Dept. A2-1, 33 W. Grand Avenue, Chicago 10, Ill. St. Joseph, Michigan 


A national organization to improve and extend the uses of portland cement 
and concrete ...through scientific research and engineering field work 
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“Best time-saver 
| know of 


is the burlap bag,” says A. R. Baggett, 
prosperous truck-farmer of Suffolk, 
Virginia. “There’s no wasted, spilled 
fertilizer with strong-seamed burlap 
bags that stand up to rough handling. 


Maa te I 


Just oak your own customers — 
they'll tell you that burlap 


r U7) 
s . Is strong — takes Gives good 
They stow better and take less men A drogging, dropping, —~. ventilation 
for loading and unloading. I’ve been Subutenas — - ie pe fon supplies 
le an roducts \. 
a burlap man for 35 years—was, have petite 
been, and always will be.” ig U/ o 
Time-saver, money-saver—no won- Laughs at sudden _~. = = S Saves money 
. ‘ R-Z, showers — wetness < — extra value from 
der burlap is the farmer’s favorite > —, °F dampness can’t Sa re-sale and re-use. 
bag. Suppliers who are trying to _ SS wooken it. 


serve the farmers’ best interests pack 
fertilizer in burlap bags. Fertilizer 
keeps better in ventilated burlap 
bags and handles easier in the tough, 
heavy-duty burlap. You can save 
your own time and money by pack- 
ing in the good old standby—burlap. 


Has 1000 uses 


Saves storege — always in demand 


space — stacks to on the farm 
any height without (popular with farm 


slipping. _— wives, too!) 
THE BURLAP COUNCIL 


155 East 44th Street, N 17,N.Y. a 
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Acme Chain Corp. _.... 124 New Departure, — o a per line per issue; 40 cents 
. er line t bi le , 
Aetna Ball & Roller Bearing Co. 118 Div. of General Motors 3rd cover five-line pasts. Uniform one sun ear aon 
PE are 70 National Seal Div., Federal- stated be received by first of month of publication. 
Sul . C P- : 59 Bower Bearings, eee 7G demote 
abson bros. \O._-------- é New Idea Farm Equipment Co. ; 17 
; i J. F. SCHAFFHAUSEN 
Bearings Co. of America Div., Federal- The Perfect Circle Corp. __ 82 seeits A 
Mogul-Bower Bearings, Inc. 1 sackaiah cate “ig 134 Agricultural & Sales Engineering 
Sesnilinn Peadhects Ole. maaaine i. : nn Research Farms: United States - Canada 
Bendix Aviation Corp. ; 75 —_ Pa onan stale ss Market Development, Sales Training, 
Sieh Metiiiess Muthineg Ote Purolator Products, Inc. _ 67 Design, Public Relations, Editorial Services 
Rockwell Spring & Axle Co. 79 Rockford Clutch Div. oe IRVINGTON -ON-HUDSON, NEW YORK 
org-Warner ease 
Bower Roller Bearing Div., Federal- Roll 7 B ge et ee OT ae ee 
Mogul-Bower Bearings, Inc... 133 me ac ral & Wor » : — - 62 “—- SALE — 35 volumes of Agricultural 
F usse urdsa ard Bolt an ngineering, January, 1921, to Decem- 
The Burlap Covact_——_______. 137 Pon te, 8... ta ber, 1955. Unbound, complete with in- 
pO > A ea 2nd cover Spraying entieen i. a dexes, except issue of December, 1921. 
Caterpillar Tractor Co... 81 Stephens-Adamson Mfg. om Reese | p Pir ee i to ee 
Chain Belt Co. - aoe ae 80, 117 St. Joseph, Michigan een ; 
Crucible Steel Co. - ‘Aeeden ns ee. PI 120 
Dayton Rubber a 68, 69 Stran-Steel Corp. ices npaninaleniageetnngeapse sis 135 ADVERTISING REPRESENTATIVES 
E. |. du Pont de Nemours & Co. 63 The Texas Company deste, WA Chi “mk 
Derkse-Atwood Co... 123 _ The Thermoid Co... = s«*T'TT Seinen eins taal 
Electric Wheel Co. «122 ~~‘ Timken-Detroit Axle Div., 100 North LaSalle St. 
: Rockwell Spring & Axle Co... -—«1110 Tel. CEntral 6-2184 
The Enjay Company —________ 74 Timken Roller Bearing Co... 4th cover ‘ 
Fafnir Bearing Co... 78 Torrington Co... s«i09 New York 17: 
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Report on 


Evaporation and Evapo-transpiration 


Research in the United States 
and Other Countries 


* By John R. Davis 


The 87-page report contains information on indi- 


vidual evaporation and evapo-transpiration re- 
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NINE REASONS WHY DISC PLOW 
BALL BEARINGS MEAN SAVINGS 


SAVINGS FOR THE MANUFACTURER! — no time for service or for relubrication. 
1. New Departure disc plow ball bearings re- 2. There’s no down time because of loss of 
quire no adjustment for wear or preloading adjustment. 
—— threaded spindles, nuts, and = 3. _4jjj discs mounted with ball bearings remain 
Wears. : : fully adjusted . . . no unplowed strips be- 
2. Bearing seats can be bored in a single tween furrows. 
pera Age is simplified; bearings 4. Because there is no need to expose bearings 


2 , for adjustment, there’ d f - 

3. Smooth-finished surface of extended bearing road —iiaedion ee oe 
inner ring provides perfect contact surface 5. Di ted ball bear 

for triple-lip seal. No special grinding needed. - Discs mounted on ball bearings turn more 


4. Assembly is simple, foolproof, lower cost. freely, balance disc wear better . . . give 


longer disc life. 
SAVINGS FOR THE FARMER! Write New Departure today for bearing 


1. New Departure disc plow ball bearings mounting information for the farm equipment 
are sealed and prelubricated . . . require you are most interested in. 


SEE ''WIDE WIDE WORLD" SUNDAYS—NBC-TV 
BALL BEARINGS MAKE GOOD PRODUCTS BETTER 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN. 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 


How John Deere Locates Gears Positively, Cuts 
Wear in the Gyramor Cutter Drive 


OHN DEERE engineers solved the problem of positively 

locating gears in its Gyramor rotary cutter drive by 
using Timken® tapered roller bearings. Timken bearings 
keep the vertical and horizontal gear shafts in positive 
alignment despite severe load fluctuations. 


Timken bearings take radial and thrust loads in any 
combination because they are tapered. And full line con- 
tact between their rollers and races give Timken bearings 
extra load-carrying capacity. Gears mesh smoothly and 
easily, wear less. Bearings and gears keep on the go with 
minimum maintenance. 


Because Timken bearings keep housings and shafts 
concentric, closures are more effective. Lubricant stays in, 
dirt and moisture stay out. 

Timken bearings are adjustable. This makes gears 
easier to adjust and the cutter drive easier to assemble. 

More and more agricultural engineers, like those at 
John Deere, are designing Timken bearings into imple- 


NOT JUST A BALL©) NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (=> BEARING TAKES RADIAL " AND THRUST} LOADS OR ANY COMBINATION =i 


i a a ys 


ay ee 


ments and tractors to put their three biggest problems on 
the run. 1) combination loads, 2) dirt and 3) ease of oper- 
ation. Implements operate more smoothly with Timken 
bearings because friction is cut to a minimum. Farmers 
have much less maintenance to worry about. 

For suggestions of how to get the advantages of Timken 
bearings in applications now on your drawing boards, 
write today for your free copy of “Tapered Roller Bearing 
Practice in Current Farm Machinery Application.” The 
Timken Roller Bearing Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. Cable: ““TIMROSCO”. 


Tapered | willed Roller 
TIMKEN “_” BEARING 


EQUIPPED 


The farmer's assurance 5 easiyaal 


of better design Far 
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